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PREFACE 
Since World War Two, a feature of the economic growth 
of advanced Western nations has been the rapidly-increasirig 
importance of the tertiary sector, which includes retailing. 	In 
Australia, for example, the percentage of the national workforce 
employed in the supply of tertiary goods and services has risen 
from 54.8 to 60.1; the percentage of G.N.12. contributed by the 
tertiary sector has risen from 45.9 to 53.2. 	In Australia too, the 
greatest contribution to the growth of the tertiary sector was made 
by retailing, which between 1954 and 1961 contributed 19% of the 
increase in employment in the 27 tertiary industries. 	The Vernon 
Committee of Economic Enquiry attributes these trends not primarily 
to rapid increases in population and personal disposable incomes, 
but to the increasing demands for a complex superstructure of 
tertiary goods and services which arise nith the continued growth 
of an already highly-developed economy. 
The supply of tertiary goods and services has been 
increasingly concentrated in major metropolitan areas. 	In Australia, 
this has occurred at an even faster rate than thI of the centralisation 
of the nation' s population in the state capitals. 	It has resulted in 
a noticable increase in the demand for urban land especially for 
transportation and retail and office uses, in competition with the 
demands for land for residential, manufacturing and other uses. In 
particular, over the last ten to fifteen years, the proliferation of 
large planned and unplanned shopping and office centres, and of 
large-scale retail establishments and multi-establishment retail firms, 
has been on of the most spectacular developments in Western 
economiles. 
The 'correct' selection, prediction and contrbl of the 
locations of retail establishments - and particularly of the locations 
of retail establishments within metropolitan areas - have accordingly 
become important questions. For the executives of retail firms, 
location decisions seem to have become as important as decisions 
about price ,service, product variety and advertising in determining 
the success of thg firm in cutthroat competition with others in rapidly 
growing markets. 	For authorities in the public sector, questions 
1 	Vernon et al. (1965, Vol.1, 218-222). 
2 	Vernon et al. (1965, Vol.1, 219; Vol.2, 628). 
3 	Vernon et al. (1965, Vol.', 220). 
4 	Vernon et al. (1965, Vol.', 227-228). 
5 	e.g. Bogue (1950). 
6 	Vernon et al. (1965, Vol.1, 226-227). 
7 	Fulop (1964) ; Stacey and Wilson (1958); Karmel and Brunt 
(1962, 72-76). 
8 	Economic Geography (1961); Beed (1964). 
concerning the quantity and position of land to be allocated to 
different sizes and types of shopping centre, in preference to 
alternative uses, raise significant social welfare problems. Not 
only do these problems include, for example, the obvious general 
one of weighing the relative social costs and benefits of having 
larger, more cen6ralised, as against smaller, more dispersed retail 
establishments. 	They also include such particular problems as 
the effects on the prices of goods sold and on the ranges of goods 
available for consumer choiTb of planned retail developments of 
different size and location. 
One key to the selection, prediction and control of the 
locations of retail establishments seems to be in the development 
of a theory of retail location which will help identify all the 
important variables which affect the profitability of retail outlets 
in different locations, and the precise ways in which these variables 
operate. This thesis is designed as a contribution to the develop-
ment of such a theory. In Chapter one, the deficiencies of existing 
theories ,,vare mentioned, and two new hypotheses are framed to 
account for the locations of retail establishments. In the remainder 
of the thesis, the hypotheses are tested using data for the sample of 
retail establishments comprising the Hobart groceries trade in 1964. 
The framing and testing of the two hypotheses are designed to pave 
the way towards the improved explanation, prediction and obntrol of 
the locations of retail establishments. 
So many persons have assisted with this project that it is 
unfortunately only possible to thank them collectively. Special 
acknowledgement must be given to the 1964 undergraduate students 
in geography at the University of Tasmania for their assistance with 
the interviews and the collation of data required for this work. My 
gratitude for their time and access to their records is due, too,to 
many officials of the Hobart Area Transportation Study, the Hobart 
City Council, the Glenorchy City Council, the Councils of the 
Clarence and Kingsborough Municipalities, the Tasmanian Town and 
Country Planning Board, the Tasmanian Department of Labour and of 
Lands and Surveys, and the Hydro-University Computer Board. Above 
all, my thanks go to the members of the fraternity of 'the trade' and 
their customers, who riot only so readily provided the information-which 
was required, but who also did all in their power to make the fieldwork 
for this project such a pleasant and memorable experience. 
9 	This problem is perhaps best discussed by Ford and Thomas 
(1953, 7-18); it is reflected in the decisions made by 
government planning bodies concerning retail land use in 
metropolitan plan reports e.g. Adelaide Town Planning 
Committee (1962), Report on the Metropolitan Area of  
Adelaide ; Lock, M. (n.d.) Middlesex Survey and Plan ; 
Philadelphia City Planning Commission (1960), Comprehensive  
Plan. 
10 	Problem raised by June 19th G.A.B. bulletin on Shopping  
Centres (1967, 30). 
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INTRODUCTION  
General Aim and Method  
Aim 
The aim of this work is to describe and account for the 
locations of one retail trade (the groceries trade) within one 
metropolitan area (Hobart) in such a way as to contribute to the study 
of retail location. There were several reasons for the choice of 
this aim. 
There appeared to be an urgent need for certain contributions 
to the study of retail location by geographers. Firstly, there seemed 
to be a special need for a contribution to the study of retail location 
which would attempt to integrate the findings in many fields about 
the many important variables which have been considered to influence 
retail location, and about the ways in which they do so. The study 
of the locations of retail establishments in cities of Western capitalist 
economies seems notable at present for its excessive disintegration. 
Theoretical and empirical research, which is relevant to the question 
of retail location - including applied research in the field of planning 
for retail establishments - embraces works which range from macrocosmic 
examinaqons of economies at the national scale, such as those by 
Philbrick and Hall, Knapp and Wirtstaid, to microcosmic analyses 
such as the examination of shopping trips for selected goods in 
Cedar Rapids, U•Se A• by Nystueni4 , and the investigation of Capetown' s 
C.B.D. by Davies'. An enumeration of relevant models would include 
those of general economic location theory, price theory, the theories 
of urban land economics and the urban economic base, and central place 
theory. In addition, there are many relevant generalisations in the 
literature concerning the operations and administration of retail firms, 
the spatial organisation of society, human motivation and behaviour, 
marketing methods, urban land use and transportation planning, 
and store and shopping centre location research. 6 Given the 
exceedingly great number and diversity of these studies at present, 
the current work was designed to provide a timely integration of the 
ideas in them concerning the important variables which influence 
retail locations, and to test these ideas against new factual data 
for selected retail establishments. It was hoped to contribute thereby 
to the better theoretical and empirical explanation and prediction 
of retail location, and to better planning for retail establishments. 7 
It seemed particularly important for a geographer to 
undertake the task of integrating and testing the ideas in many fields 
about the factors which affect retail location. 'Locational analysis' 
is recognised as one of the spheres of enquiry of the geographer, 8 and 
especially of those economic geographers who are primarily concerned 
with the geography of retailing. 9 But the scientific study of the 
locations of economic phenomena even by geographers is still in 
its infancy. 10 McCarty and Lindberg, inter alia, point out that it 
is timely at this stage of investigation for a geographer to concentrate 
on sorting out important variables and the ways in which they affect 
3 
location, through the framing and testing of hypotheses. In the 
initial framing of these hypotheses, any source material is 'grist to 
the mill' ; the hypotheses should be drawn from many sources in 
many fields. 11 
It also seemed particularly important for a geographer 
to undertake the task of attempting to initiate a new avenue of 
approach to the study of retail location in view of the deficiencies 
of central place theory, which is currently the most widely-used body 
of retail location theory in geography. In recent years, the formal 
statements of central place theory have been increasingly under attack. 
The main targets have been the statements' lack of consideration of 
the shorter- and longer-run processes which mould changing patterns 
of tertiary activity, 12  and the statement' s inability to provide a 
single coherent explanation and prediction of observable spatial 
regularities which go hand-in-hand with regularities in retail 
location - for example, the systematic variations in the prices, ranges 
of goods, and travel behaviour of the customers of stores of the same 
type (e.g. shoe shops) in different orders of shopping centre. '3 
Sternlieb has pointed out that 'central place theory has gone about as 
far as it can go' , and that it is time to explore new avenues of 
research for insight into the problems of retail location. 14 In this 
work, many deficiencies of central place theory seem to be revealed, 
and the new more integrated approach to the study of retail location 
which is suggested seems to be confirmed as a useful avenue to 
explore in future research. 
In addition to the need for a contribution to the study of 
retail location which attempts to integrate work in diverse fields, 
there also seemed to be a need for a contribution of another type. 
McCarty and Lindberg are among the many writers who have demonstrated 
the need for a contribution by geographers, as well as by other social 
scientists, in the area of employing more rigorous and objective 
methods in locational analysis. 15 This work attempts to contribute 
to the application of statistical methods to the study of retail location. 
Amongst the applications of statistical principles and techniques 
are : 
(1) 	the application of the principles behind classification 
procedures to the problem of measuring the location of a retail 
establishment; 
(ii) the application of sample survey theory and methods to 
choose samples of retail outlets for study, to design questionnaires, 
and to compute survey results; 
(iii) the application of index number theory in economics to 
the problem of measuring price levels of retail stores; 
-se  (iv) the application of A 2 and analysis of variance techniques 
to the study of the association of retail location and other variables; 
(v) 	the application of the techniques of cross-sectional 
analysis to the problems of studying the relations over space (static 
relations) and through time (dynamic relations) between the locations 
of retail establishments and other variables. 
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The attempt to apply statistical techniques in this nrk 
is only partially successful, chiefly because of data limitations; 
because of the ad hoc procedures which were unavoidable in the 
application of statistical techniques drieloped for research in areas 
other than the study of retail location; 	and because the limited 
time, money and labour available for the project in some instances 
forced the use of easier, less time-consuming, fiethods in the place 
of more sophisticated, more objective methods. 
The present contribution to the study of retail location is 
derived from a case study of only one retail trade within one metropolitan 
area for several reasons. It was necessary to obtain information about 
very many variables which the literature suggested as factors affecting 
retail location. Very little of the required information had been 
collected or published, and the time and labour resources available 
were .limited. Consequently, the requisite information had to be 
collected in the field, and could only be obtained for the establishments 
of one retail trade within one metropolitan area. 
Establishments within the Hobart metropolitan area were 
chosen because, although the area is atypical in terms of size, being 
very small (Table 1.1), easy access could be gained within the area to 
the entrepreneurs and customers of selected establishments. Moreover, 
the results of a preliminary study showed that the structure of, and trends 
in, retailing in Hobart over the post-war period, despite the small size 
of the city, were similar to those of the other major Australian metropolises. 
The rates of growth in Hobart in population, number of establishments and 
value of retail sales of goods for the financial years 1947-8 to 1961-2 were 
similar to those for other Australian capital city metropolitan areas 
(Tables 1.1 to 1.4; Figs. 1.1. to 1.4.). This is reflected in the fact that 
Hobart, like each other capital city, retained a virtually constant 
proportion of the high and increasing volume ;of the national population, 
retail sales of goods and retail establishments which were concentrated 
in the capital city metropolitan areas (Table 1.5). In addition, the 
average size of retail establishment in Hobart increased between 1947-48 
and 1961-62, as it did in the other capital city metropolitan areas (Tables 
1.6 to 1.8), although each capital city tended to have a distinctive rate 
of increase and a distinctive but not extremely dissimilar average 
establishment size (Figs. 1.5 to 1.7); in contrast, the size of retail 
establishment in areas outside the capital cities declined, especially 
between 1952 and 1956 (Tables 1.6 to 1.8; Figs. 1.5 to 1.7). Further, 
the decentralisation of retail trade within the Hobart metropolitan area 
was proceeding as in other capital city metropolitan areas over the post- 
war period (Table 1.9), though the extent to which trade was decentralised 
and the rate of decentralisation varied betweenthe capitals (Table 1.9). 
Finally, in 1961-62, the proportions of Hobart' s retail establishments 
and retail sales of goods in the great majority of types of business were 
similar to the proportions of the other capital cities' establishments and 
retail sales of goods by business type (Tables 1.10, 1.11). It is true 
that total population, the total number of retail establishments, the total 
value of retail sales of goods, and the total 'number of establishments 
and the total value of retail sales by business type, were much smaller 
in Hobart than in other capital city metropolitan areas (Tables 1.1 to 1.4, 
1.12, 1.13; Figs. 1.1 to 1.4), But the similarities in retail structure and 
trends between Hobart and other capital cities, and the contrast of 
Hobart and the other capitals with other areas, suggested that retailing 
in Hobart was a microcosim of retailing in other larger metropolitan 
areas within which data would be much less easy to collect. Hobart 
therefore seemed to provide a good laboratory for the testing of general- 
isations about the location of retail estab1ishm
9
ents in western economies, 
and particularly in western metropolitan areas. / 
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TABLE 1.1 
ESTIMATED POPULATION, CAPITAL CITIES a AND OTHER AREAS, 
AUSTRALIA, AS AT. 31st DECEMBER, RETAIL CENSUS YEARS, 1947, 
1948, 	1952, 	1956 and 1961 
CAPITAL CITY 	1947 1948 1952 1956 1961 
SYDNEY 1,489,620 . 1,503;740 1,579,790 . 1,972,705 2,199,679 
MELBOURNE 1,228 	300 . 1,247 .,800. 1,359,100. 1,649,000 1,934,147 
BRISBANE 404,640 414,500 469,000 535,250 628,525 
ADELAIDE . 388,000 .399,000 464,000 525,750 590,728 
PERTH 276,000 221,000 .335,000 . 377,000 425,566 
HOBART 77,422 79,445 91 965 101,740 117,380 
ALL CAPITALS. 
.3,863,982. 3,927,485 4,298,855 5,161,445 5,896,025 
OTHER AREAS 
.3,773;981 1,864,980 4,440,714 4,369,426' 4,707,906 
AUSTRALIA 7,637,963 7,792,465 1 8 739 569 9,530,871 10,603,931 
a 	In this table, and in tables 1.2 to 1.13, the figures 
for each capital city are for the area defined as the 
capital city metropolitan area by the Australian Comm-
onwealth Bureau of Census and Statistics. The figures 
for the same city at different time periods, and for 
different cities, are not strictly comparable owing to 
changes in metropolitan area boundaries by the Census 
authorities. For details of these changes, see the 
source material below. 
Source: Australia, Commonwealth Bureau of Census and 
Statistics, "Estimated Populations of Capital 
Cities 1901-1962", Demography, Bulletin No. 80, 
1962, (Canberra: The Bureau), p.14. 
These are intercensal estimates, and hence are 
not as reliable as the full counts made at June 
the 30th in Census years. 
TABLE 1.2 
NUMBER OF RETAIL ESTABLISHMENTS, CAPITAL CITIES AND OTHER 
AREAS, AUSTRALIA, FINANCIAL YEARS 1947-8 TO 1961-2 
1947-48 1948-49 1952-53 1956-57 1961-62 
SYDNEY 21,2.37 19,094 21,701 23;195 24,843 
MELBOURNE 20,725 19,672 20,620 22,189 23,781 
BRISBANE 5,033 4,463 4,872 5,453 5,978 
ADELAIDE 5,978 5,598 5,593 6,747 6,975 
PERTH 4,299 4,050 4,285 4,903 4,754 
HOBART 1,144 1,013 1,127 1,194 1,353 
ALL CAPITALS 58,416 53,890 58,198 63,681 67,684 
OTHER AREAS 55,549 51,724 51,787 56,858 58,240 
AUSTRALIA 113,965 105,614 109,985 120,539 125,924 
Source: 	Australia, Commonwealth Bureau of Census and 
Statistics, Census of Retail Establishments Year  
Ended 30th June, 1948, 1949, 1953, 1957 and 1962, 
(Canberra: The Bureau). 
TABLE 1.3 
VALUE OF RETAIL SALES OF GOODS, CAPITAL CITIES AND OTHER AREAS, 
AUSTRALIA, FINANCIAL YEARS 1947-8 TO 1961-2 
'000 
1947-48 1948-49 1952-53 1956-57 1961-62 
SYDNEY 230,700 263,020 470,511 642,593 805,834 
MELBOURNE 185,304 210,053 383,214 541,362 669,533 
BRISBANE 59,553 66,190 120,379 167,673 198,680 
ADELAIDE 56,451 67,339 127,947 172,886 199,845 
PERTH 43,585 51,749 106,419 133,953 162,671 
HOBART 12,512 14,344 27,057 38,126 45,237 
ALL CAPITALS 588,105 672,695 1,235,527 1,696,593 2,081,800 
OTHER AREAS 413,346 476,777 893,177 1,201,234 1,382,437 
AUSTRALIA 1,001,451 1,149,472 2,128,704 2,897,827 3,464,237 
Source: 	Australia, Commonwealth Bureau of Census and 
Statistics, Census of Retail Establishments Year  
Ended 30th June, 1948, 1949, 1953, 1957 and 1962, 
(Canberra: The Bureau). 
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TABLE 1.4 
VALUE OF RETAIL SALES OF GOODS AT 1952-3 PRICES, CAPITAL CITIES, 
AUSTRALIA, FINANCIAL YEARS 1947-8 TO 1961-2 
'000 
1947-48 1948-49 1952-53 1956-57 1961-62 
SYDNEY 417,179 434,744 470,511 569,170 657,287 
MELBOURNE 333,281 344,349 383,214 474,879 530,113 
BRISBANE 106,535 106,586 120,379 149,708 156,072 
ADELAIDE 101,531 109,317 127,947 155,613 163,139 
PERTH 79,680 85,394 106,419 118,647 133,775 
HOBART 22,791 23,631 27,057 32,614 35,314 
ALL CAPITALS 
1,061,561 1,104,589 1,235,527 1,500,082 1,674,819 
a 	Value of retail sales of goods at 1952-3 prices for a 
given year for a given city was calculated as 
(Value of retail sales of) 	Consumer Price Index, 1952-3 
(goods at given year 	) X for city 
(prices for the city Consumer Price Index for 
given year for city. 
The series of Price Index Numbers for each capital city 
which are published by the Australian Commonwealth Bureau 
of Census and Statistics go back as far as 1948-49 only, 
when a publication was commenced of separate price series 
for each city. 	To give the value of 1947-8 retail 
sales of goods in each capital city at 1952-3 prices, 
therefore, the following estimate of the 1947-8 Price 
Index for each capital city was used: 
Capital City _ Capital City x C Series Index (All 
1947-8 CPI - 1948-9 CPI 	Capitals) 1947 
C Series Index (All 
Capitals) 1948 
Sources: 	TABLE 1.3; Australia„Commonwealth Bureau of 
Census and Statistics, "Consumer Price Index: 
All Groups Index Numbers", Labour Report, No. 50, 
1962-63, (Canberra: The Bureau). 
TABLE 1-5 
PERCENTAGES OF POPULATION, RETAIL ESTABLISHMENTS, RETAIL SALES OF GOODS, AND RETAIL SALES OF GOODS AT 1952.-3 
PRICES,. CAPITAL CITIES. AND. OTHER AREAS, AUSTRALIA, FINANCIAL. YEARS. 1947-8 TO 1961-2 
(1) 
1947-8 
(2) 	(3) (4) (1) 
1948-9 
(2) 	(3) (4) (1) 
1952-3 
(2) 	(3) (4) (1) 
1956-7 
(2) 	(3) (4) (1) 
1961-2 
(2) 	(3) (4) 
SYDNEY • 38.55 36.35 39.23 39.32 38.29 35.43 39.10 39.38 36.75 37.29 38.08 38.08 38.22 36.42 37.88 37.93 37.31 36.70 38.71 39.22 
MELBOURNE 31.79 35.48 31.51 31.41 31.77 36.50 31.23 31.19 31.62 35.43 31.02 31.02 31.95 34.84 31.91 31.65 32.80 35.14 32.16 31.64 
BRISBANE 10.47 8.62 10.13 10.04 10.55 8.28 9.84 9.65 10.91 8.37 9.74 9.74 10.37 8.56 9.88 9.98 10.66 8.83 9.54 9.31 
ADELAIDE 10.04 10.23 9.60 9.57 10.16 10.39 10.01 9.90 10.79 9.61 10.36 10.36 10.19 10.59 10.19 10.37 10.02 10.31 9.60 9.74 
PERTH 7.14 7.36 7.41 7.51 7.20 7.52 7.69 7.73 7.79 7.36 8.61 8.61 7.30 7.70 7.90 7.91 7.22 7.02 7.81 7.98 
HOBART 2.00 1.96 2.13 2.15 2.02 1.88 2.13 2.14 2.14 1.94 2.19 2.19 1.97 1.87 2.25 2.17 1.99 2.00 2.17 2.11 
ALL 
CAPITALS 50.59 51.26 58.73 - 50.40 51.03 58.52 - 49.19 52.91 58.04 - 54.15 52.83 58.55 - 55.60 53.75 60.09 - 
OTHER 
AREAS 49.41 48.74 41.27 - 49.60 48.97 41.48 - 50.81 47.09 41.96 45.85 47.17 41.45 44.40 46.25 39.91 - 
For individual capital cities 
	 For all capitals and other areas  
(1) percentage of total capital city population 	 (1) 	percentage of Australian population 
(2) percentage of total capital city retail establishments 	 (2) 	percentage of Australian retail establishments 
(3) percentage of total capital city retail sales of goods (3) 	percentage of Australian retail sales of goods 
(4) percentage of total capital city retail sales of goods at 1952-3 
prices. 
Sources: 	TABLES 1.1 1.2, 1.3, 1.4. 
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TABLE 1.6 
RETAIL SALES OF GOODS PER RETAIL ESTABLISHMENT, CAPITAL CITIES 
AND OTHER AREAS, AUSTRALIA, FINANCIAL YEARS 1947-8 TO 1961-2 
1947-48 1948-49 1952-53 1956-57 1961-62 
SYDNEY • 10,863 13,775 21,682 27,704 32,437 
MELBOURNE 8,941 10,678 18,585 24,398 28,154 	' 
BRISBANE 11,833 14,831 24,708 30,749 33,235 
ADELAIDE 9,443 12,029 22,876 25,624 28,652 
PERTH 10,138 12,778 24,835 27,321 34,218 
HOBART 10,937 14,160 24,008 31,931 33,435 
ALL CAPITALS 10,068 12,483 21,230 26,642 30,758 
OTHER AREAS 7,441 9,218 17,247 21,127 23,737 
AUSTRALIA 8,787 10,884 19,354 24,041 27,511 
Sources: TABLES 1.2, 	1.3. 
TABLE 1.7 
PERSONS PER RETAIL ESTABLISHMENT, CAPITAL CITIES AND OTHER 
AREAS, AUSTRALIA, FINANCIAL YEARS 
1961-2 
1947-8 TO 
1947-48 1948-49 1952-53 1956-57 1961-62 
SYDNEY 70.14 78.75 72.80 85.05 88.54 
MELBOURNE 59.27 63.43 65.91 74.32 81.33 
BRISBANE 80.40 92.87 96.26 98.16 105.14 
ADELAIDE 64.90 71.28 82.96 77.92 84.69 
PERTH 64.20 69.88 78.18 76.89 89.52 
HOBART 67.68 78.43 81.60 85.21 86.76 
ALL CAPITALS 66.15 72.88 73.87 81.05 87.11 
OTHER AREAS 67.94 74.72 85.75 76.85 80.84 
AUSTRALIA 67.02 73.78 79.46 79.07 84.21 
Sources: TABLE 1.1, 1.2. 
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TABLE 1.8 
RETAIL SALES PER RETAIL ESTABLISHMENT, OF GOODS AT 1952-3 
PRICES, CAPITAL CITIES, AUSTRALIA, FINANCIAL YEARS 1947-8 
TO 1961-2 
1947-8 	1948-9 1952-3 1956-7 1961-2 
SYDNEY 19,644 	22,769 21,682 24,538 26,458 
MELBOURNE 16,081 	17,505 18,585 21,402 22,291 
BRISBANE 21,167 	23,882 24,708 27,454 26,108 
ADELAIDE 16,984 	19,528 22,876 23,064 23,389 
PERTH 18,535 	21,085 24,835 24,199 28,139 
HOBART 19,922 	23,328 24,008 27,315 26,101 
ALL CAPITALS 18,172 	20,497 21,230 23,556 24,745 
Sources: TABLES 1.2, 	1.4. 
TABLE 1.9 
PERCENTAGE OF (1) NUMBER OF RETAIL ESTABLISHMENTS AND (2) 
VALUE OF RETAIL SALES OF GOODS IN INNER CITY AREAS, CAPITAL 
CITIES, AUSTRALIA, 1952-3, 1956-7 AND 1961-2 
1952-53 	1956-57 	1961-62 
(1) (2) (1) (2) (1) (2) 
SYDNEY 26.03 45.60 23.32 39.79 20.28 30.13 
MELBOURNE 16.11 40.26 14.57 34.47 12.21 27.09 
BRISBANE 40.97 70.78 35.41 65.99 30.43 53.04 
ADELAIDE 28.00 62.16 22.66 53.86 21.36 49.01 
PERTH 49.33 70.59 43.44 62.90 42.30 58.20 
HOBART a75.60 85.67 33.00 62.96 31.41 51.26 
a 	The inner city area of Hobart in 1952-53 comprised the 
Municipality of Hobart, an area considerably larger than 
the inner city area defined in subsequent years. 	The 
inner city areas of the capitals generally comprise the 
statistical divisions containing the C.B.D., but they do 
not necessarily coincide with the C.B.D. 	There are 
minor boundary changes in the areas designated as inner 
city by the Census Authorities over these three years. 
Source: 	Australia, Commonwealth Bureau of Census and 
Statistics, Census of Retail Establishments, Year  
Ended June 30th, 1953, 1957 and 1962, 	(Canberra: 
The Bureau). 
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TABLE 1-10 
PERCENTAGE OF RETAIL ESTABLISHMENTS IN CAPITAL CITIES AND OTHER AREAS BY TYPE OF BUSINESS, AUSTRALIA, 19.61-62 
1 
GROCERS 
2 
BUTCHERS 
3 
FRUITERERS 
4 
BAKERS 
5 
CONFECT. 
MILK BARS 
6 
CAFES 
7 
FISHM'GRS 
POULTERERS 
8 	9 	10 
OTHER FOOD HOTELS,WINE TOBACCON-
STORES 	SALOONS ETC 	ISTS 
SYDNEY 20.3 7.2 6.2 3.0 4.8 2.5 2.2 2.7 2.9 1.9 
MELBOURNE 10.2 7.2 6.6 3.4 11.9 1.9 2.4 2.8 3.2 1.4 
BRISBANE 22.5 9.4 4.8 3.0 4.7 1.6 2.0 3.0 2.4 1.8 
ADELAIDE 15.3 9.8 5.9 2.9 10.8 0.9 2.0 2.9 3.6 0.7 
PERTH 13.8 9.5 5.3 3.0 6.8 1.7 2.3 2.0 4.1 1.5 
HOBART 21.0 8.1 2.9 2.9 6.5 1.3 1.3 1.8 6.5 X 
ALL CAPITALS 16.0 7.9 6.1 3.1 8.1 2.0 2.2 2.7 3.2 X OTHER AREAS 19.5 7.0 3.5 4.0 6.3 2.0 1.1 1.1 7.7 X 
AUSTRALIA 17.7 7.5 4.9 3.6 7.3 2.0 1.7 2.0 5.3 1.1 
11 
TOWISTS 
H'DRESSER 
12 
DEPT. 
STORES 
13 
CLOTHIERS 
DRAPERS 
14 
FOOTWEAR 
STORES 
15 
DOMESTIC 
1.1 1 WARE ST. 
16 
ELECT.RADIO 
MUSIC ST. 
17 
FURNITURE 
FL.COV.ST . 
18 
CHEMISTS 
19 
NEWSAGENTS 
BOOKSELL. 
20 
SPORTS GDS. 
STORES 
SYDNEY 2.5 0.2 11.9 1.7 2.5 2.7 1.8 4.8 2.6 0.7 
MELBOURNE 3.3 0.1 12.5 2.2 3.2 2.4 2.1 4.1 2.7 0.6 
BRISBANE 1.4 0.2 8.3 1.3 2.0 3.2 1.6 5.7 3.5 0.8 
ADELAIDE 3.2 X X 1.8 2.7 2.9 1.9 2.1 4.7 0.6 
PERTH 2.6 X X 1.3 2.0 4.0 2.2 4.4 4.3 X 
HOBART 1.7 X X 2.4 1.2 3.9 2.0 3.8 3.6 0.7 
ALL CAPITALS 2.7 X X 1.8 2.7 2.8 2.0 4.6 2.8 X 
OTHER AREAS 1.5 X X 1.6 1.7 3.8 1.7 3.0 2.2 X 
AUSTRALIA 2.2 0.2 10.0 1.7 2.2 3.3 1.9 3.9 2.6 0.7 
X 	No information or incomplete information 	(Contd.) 
TABLE 1-10 (contd..) 
PERCENTAGE OF RETAIL ESTABLISHMENTS IN CAPITAL CITIES AND OTHER AREAS BY TYPE. OF BUSINESS, AUSTRALIA, 1961-62 
21 
WATCHMAKERS 
J'LLERS 
22 
CYCLE 
STORES 
23 
FLORISTS 
NIRYMEN 
24 	25 	26 
OTHER TYPES NEW MOTOR USED M.V. 
OF BUS. 	V,G'GES, 	DEALERS 
S/S 
27 
MOTOR PTS. 
TYRES 
TOTAL 
SYDNEY 1.5 0.1 1.0 2.6 7.4 1.2 1.0 100.0 
MELBOURNE 1.4 0.4 1.3 3.6 7.2 1.0 0.8 100.0 
BRISBANE 1.4 0.4 0.9 2.2 9.0 1.6 1.5 100.0 
ADELAIDE 1.3 0.5 0.9 2.4 7.8 1.8 1.2 100.0 
PERTH 1.3 X 1.1 2.9 8.9 2.7 1.5 100.0 
HOBART 1.6 X 1.4 4.6 9.1 1.6 1.5 100.0 
ALL CAPITALS 1..4 1.1 3.0 7.7 1.3 1.1 100.0 
OTHER AREAS 1-3 0.6 2.4 14.7 0.5 1.4 100.0 
AUSTRALIA 1.4 0.3 0.9 2.7 10.9 1.0 1.3 100.0 
X 	No information or incomplete information 
Source: 	TABLE 1.12. 
TABLE 1.11 
PERCENTAGE OF RETAIL SALES OF GOODS OF CAPITAL CITIES AND OTHER AREAS IN EACH TYPE OF BUSINESS, AUSTRALIA, 1961-62 
1 
GROCERS 
2 
BUTCHERS 
3 
FRUITERERS 
4 
BAKERS 
5 
CONFECT. 
MILK BARS 
6 	7 
CAFES 	FISHM'GRS 
POULTERERS 
8 	9 
OTHER FOOD HOTELS,WINE 
STORES 	SALOONS ETC 
10 
TOBACCON-
ISTS 
SYDNEY 
MELBOURNE 
BRISBANE 
ADELAIDE 
PERTH 
HOBART 
14.8 
12.4 
16.8 
12.0 
14.4 
13.4 
5.9 
6.2 
5.3 
5.6 
4.6 
5.8 
3.1 
2.9 
2.0 
2.3 
2.7 
1.6 
1.4 
1.8 
1.1 
1.9 
1.5 
1.5 
1.7 
6.0 
1.5 
4.6 
2.0 
1.9 
0.3 
0.3 
0.2 
0.1 
0.2 
0.3 
0.7 
0.7 
0.6 
0.6 
0.6 
0.5 
1.9 
1.7 
2.6 
1.4 
0.6 
7.4 
8.1 
7.7 
6.8 
7.3 
6.8 
7.7 
0.7 
0.4 
0.6 
0.3 
0.4 
X 
ALL CAPITALS 139 5.8 2.8 1.6 3.4 0.3 0.7 1.7 7.7 X 
OTHER AREAS 21.3' 6.1 5.9 2.3 2.5 0.4 0.3 0.4 9.2 X 
AUSTRALIA 16.9 6.0 2.5 1.9 3.1 0.3 0.5 1.2 8.3 0.4 
11 12 13 14 15 16 17 18 19 20 
TOB'ISTS DEPT. CLOTHIERS FOOTWEAR DOMESTIC ELECT.RADIO FURNITURE CHEMISTS NEWSAGENTS SPORTS GDS. 
H'DRESSER STORES DRAPERS STORES H'WARE ST. MUSIC ST. FL.COV.ST . BOOKSELL. STORES 
SYDNEY 0.2 11.5 9.4 1.3 0.9 4.1 2.8 3.6 2.6 0.4 
MELBOURNE 0.3 10.0 10.2 1.6 1.2 3.7 3.0 3.1 2.5 0.4 
BRISBANE 0.1 14.2 8.3 1.2 0.9 4.9 1.7 3.2 2.1 0.4 
ADELAIDE 0.3 X X 1.4 0.9 4.4 3.1 3.0 1.2 0.3 
PERTH 0.2 X X 1.6 0.5 7.0 1.9 2.4 1.9 X 
HOBART 0.2 X X 1.9 1.5 3.7 3.1 2.5 2.6 0.6 
ALL CAPITALS 0.2 X X 1.4 1.0 4.3 2.7 3.2 2.3 X 
OTHER AREAS 0.1 X X 1.2 0.8 4.0 2.2 3.2 1.8 X 
AUSTRALIA 0.2 8.8 9.5 1.4 1.0 4.2 2.5 3.2 2.1 0.4 
X 	No information or incomplete information (Contd.) 
TABLE 1-11 Acontd.) 
PERCENTAGE OF RETAIL SALES OF GOODS OF CAPITAL CITIES AND OTHER AREAS IN EACH TYPE OF BUSINESS, AUSTRALIA, 1961-62 
21 
WATCHMAKERS 
%T I LLERS 
22 
CYCLE 
STORES 
23 
FLORISTS 
NIRYMEN 
24 	25 	26 
OTHER TYPES NEW MOTOR USED M.V. 
OF BUS. 	V,G'GES, 	DEALERS 
S/S 
27 
MOTOR PTS. 
TYRES 
TOTAL 
SYDNEY 0.8 0.0 0.2 1.2 16.9 4.8 1.0 100.0 
MELBOURNE 0.7 0.1 0.3 1.6 16.4 3.7 0.8 100.0 
BRISBANE 0.6 0.1 0.2 1.3 15.9 5.7 1.4 100.0 
ADELAIDE 0.6 0.2 0.2 1.0 16.2 5.5 1.2 100.0 
PERTH 0.7 X 0.2 1.2 19.4 6.3 1.5 100.0 
HOBART 0.6 X 0.2 1.7 18.0 7.5 1.0 100.0 
ALL CAPITALS 0.7 X 0.3 1.4 16.8 4.7 1.1 100.0 
OTHER AREAS 0.5 X 0.1 0.7 21.8 1.7 1.4 100.0 
AUSTRALIA 0.7 0.1 0.2 1.1 18.8 3.5 1.2 100.0 
X 	No information or incomplete information 
Source: 	TABLE 1.13. 
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TABLE 1.12 
a NUMBER OF RETAIL ESTABLISHMENTS BY TYPE OF BUSINESS, CAPITAL CITIES AND OTHER AREAS, AUSTRALIA, 1961-62 
1 
GROCERS 
2 
BUTCHERS 
3 
FRUITERERS 
4 
BAKERS 
5 
CONFECT. 
MILK BARS 
6 	7 
CAFES 	FISHM'GRS 
POULTERERS 
8 
OTHER FOOD 
STORES 
9 
HOTELS,WINE 
SALOONS ETC 
10 
TOBACCON- 
ISTS 
SYDNEY . 
MELBOURNE 
BRISBANE 
ADELAIDE 
PERTH 
HOBART 
5042 
2421. 
1343 
1068 
658 
284 
1796 
1721 . 
561 
685 
454 
110 
1551 
1577 
284 
All 
252 
39 
750 
808 
182 
205 
• 141 
.39 
1190 
2839 
279 
752 
.325 
88 
617 
446 
94 
66 
83' 
.18 
546 
574 
118 
141 
109 
18 
674 	- 
673 
178 
204 
96 
25 
709 
761 
141 
253 
197 
88 
470 
331 
105 
51 
71 
X 
ALL CAPITALS 10.816 5327 4114 2125 5473' 1324 1506 1850 2149 X 
OTHER AREAS . 114 .09 4101. 2052 2357 .3680 1216 654 650 4529 X 
AUSTRALIA 22225 . 9428 6166 4482 9153 2540 2160 2500 6678 1336 
11 12 13 14 15 16 17 18 19 20 
TOB'ISTS DEPT. CLOTHIERS FOOTWEAR DOMESTIC ELECT.RADIO FURNITURE CHEMISTS NEWSAGENTS SPORTS GDS. 
H'DRESSER STORES DRAPERS STORES H'WARE ST. MUSIC ST. FL.COV.ST . BOOKSELL. STORES 
SYDNEY . 613 40 2966 425 609 670 456 1197 650 .170 
MELBOURNE 778 23' 2961 513' 766 571 510 982 645 135 
BRISBANE 85 . 	12 495 77 122 189 96 . 	343 ' 212. 49 
ADELAIDE 221 X X 129 186 200 '.134 . 	329 	. 149 40 
PERTH 123 ' X X 61 93 189 . 103 207 203' X 
HOBART 23' X X .33 16 53' 27 51 49 9 
ALL CAPITALS 1843' X X 1238 1792 1872 1326 3109 1908 X 
OTHER AREAS 904 X X 947 . 1012 2271. 1002 1750 1309 X 
AUSTRALIA 2747 198 12633 2185 2804 4143 2328 4859 3217 825 
X 	No information or incomplete information (Contd.) 
TABLE 1-12 (contd.) 
a NUMBER OF RETAIL ESTABLISHMENTS BY TYPE OF BUSINESS, CAPITAL CITIES AND OTHER AREAS, AUSTRALIA, 1961-62 
21 	22 	23 	24 	25 	26 	27 	TOTAL 
	
WATCHMAKERS CYCLE 	FLORISTS OTHER TYPES NEW MOTOR USED M.V. MOTOR PTS. 
J I LLERS 	STORES 	N'RYMEN 	OF BUS. 	V,G'GES, 	DEALERS 	TYRES 
S/S 
SYDNEY . 378 36 245 	639 	1848 	.301 	255 	24843 
MELBOURNE .333 ' 97 .316 	. 864 	' 1702 240 	. 194 23781 
BRISBANE 86 21 53 . . 	 132 538 	95 88 5978 
ADELAIDE .91 . 	38 65 169 	544 126 	83 	6975 
PERTH 63 ' X 51 	138 422. 	126 73' 4754 
HOBART 21 X 19 62 	123 ' 	. 22 	20 1353 ' 
ALL CAPITALS 972 X 749 	2004 	5177 	.910 	713 . 	67684 
OTHER AREAS . 789 X .357 1447 8577 . 345 860 58240 
AUSTRALIA 	. 1761 417 1106 	3451 	13754 	1255 	1573 125924 
X 
a 
No information or incomplete information 
"In general terms, the Census covers the retail trading activities of establishments which 
normally sell goods retail to the general public from fixed premises" 	(p.V). 	The 
definition is narrow in that it excludes the retail sale of services, for example, by 
photographers, laundries and dry cleaners. 
Source: 	Australia, Commonwealth Bureau of Census and Statistics, Census of Retail Establish- 
ments, Year Ended 30th June, 1962, (Canberra: The Bureau). 
TABLE 1..13 
RETAIL SALES OF GOODS BY TYPE. OF BUSINESS, CAPITAL CITIES AND OTHER AREAS, AUSTRALIA, 19.61-62:  
1 
GROCERS 
2 
BUTCHERS 
3 
FRUITERERS 
4 
BAKERS 
5 
CONFECT. 
MILK BARS 
6 	 7 
CAFES 	FISHM'GRS 
POULTERERS 
8 
OTHER FOOD 
STORES 
9 
HOTELS ,WINE 
SALOONS ETC 
10 
TOBACCON 
ISTS 
SYDNEY 
MELBOURNE 
BRISBANE 
ADELAIDE 
PERTH 
HOBART 
119507 
82718 
33439 
23967 
23489 
6040 
47496 
41238 
10 . 615 
11223 
7403 
2614 
24986 
19137 
3 .974 
4546 
4473 
726 
11062 
12211 
2252 
3848 
2483 
678 
14069 
40197 
3024 
9290 
3177 
876 
2805 
1748 
463 
270 
247 
140 
5453 
4606 
1178 
1167 
1003 
240 
14970 
11591 
5155 
2706 
992 
337 
65112 
51612 
13.574 
14574 
11061 
3463 
5656 
2894 
1206 
681 
584 
X 
ALL CAPITALS 289160 120589 57842 32534 70633 5673 13647 35751 159396 
OTHER 	AREAS 295013 	..... 85549 82163 32573 35917 6022 5069 6850 127652 
AUSTRALIA • 584173 206138 87943 65107 106550 11695 18716 42601 287048 13457 
11 12 13 14 15 16 17 18 19 20 
TOBIISTS DEPT. CLOTHIERS FOOTWEAR DOMESTIC ELECT. RADIO FURNITURE CHEMISTS NEWSAGENTS SPORTS GDS. 
H'DRESSER STORES DRAPERS STORES H'WARE ST. MUSIC ST. FL.COV.ST  BOOKSELL. STORES 
SYDNEY . 	1.610 92330 75 .612 10428 7255 33347 22886 28640 20772 2913 
MELBOURNE 2343 67103 68392 11025 8338 24921 20135 21042 16990 2701 
BRISBANE 17.8 28290 16460 2348 1867 9829 3360 6323 4187 710 
ADELAIDE 535 X X 2743 1838 8849 6098 6085 2350 616 
PERTH 247 X X 2644 819 11392 3059 3928 3124 X 
HOBART • 89 	: X X 879 673 1677 1393 1151 1189 278 
ALL CAPITALS 5002 30067 20790 90 . 015 56931 67169 48612 X 
OTHER AREAS 2139 • 16779 12:437 	• 56257 30 .814 44909 25666 X 
AUSTRALIA 7141 306090 329445 46846 33227 146272 87745 112078 74278 12501 
X 	No information or incomplete information (Contd.) 
TABLE 1.13 (contd.) 
I) RETAIL SALES OF GOODS BY TYPE OF BUSINESS, CAPITAL CITIES AND OTHER AREAS, AUSTRALIA, 1961-62: Q., - II DO 
21 
WATCHMAKERS 
JeLLERS 
22 
CYCLE 
STORES 
23 
FLORISTS 
N'RYMEN 
24 
OTHER TYPES 
OF BUS. 
25 
NEW MOTOR 
V,G'GES, 
S/S 
26 
USED M.V. 
DEALERS 
27 
MOTOR 
TYRES 
TOTAL 
PTS. 
SYDNEY . 6491. 174 1893 9940 . 135911 .36061 8455 805834 
MELBOURNE 4565 597 2320 11024 110020 24889 5176 669533' 
BRISBANE 1272 105 .373 26.81 .31602 11391 2824 198680 
ADELAIDE 1116 325 445 1965 . 32292 11035 2495 199845 
PERTH 1147 X 363 1923 31570 10292. 2378 162671 
HOBART 290 X 111 765 813.9 .3405 459 45237 
ALL CAPITALS 14881 X 5505 28298 349534 97073 21787 2081800 OTHER AREAS . 78.89 X 1697 10608 302004 23651 19.678 1382437 
AUSTRALIA 22770 2577 7202 38906 651538 120724 41465 3464237 
X 	No information or incomplete information 
Source: 	Australia, Commonwealth Bureau of Census and Statistics, Census of Retail Estab- 
lishments, Year Ended 30th June, 1962, (Canberra: The Bureau). 
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Method 
There are three stages in the fulfilment of the aims of this 
work, "to describe and account for the locations of the establishments 
within one retail trade within one metropolitan area in such a way as 
to contribute to the (more integrated and more rigorous) study of retail 
location." Firstly, in this chapter, two general hypotheses are framed 
which are shown to integrate the principal ideas from, and to be 
supported by, the literature in the main fields of research bearing on 
the question of retail location. Because the hypotheses are supported 
by a diversity of theoretical and empirical studies at many scales ,there 
Is a high probability that they should be useful in accounting for the 
locations of the establishments of any trade at any scale of analysis, 
including the locations of the establishments of one retail trade in 
Hobart. But, both because the hypotheses are framed in such a way 
as to meet the requirement of general applicability of any contribution 
to the theoretical study of retail location, 20 and because of the infancy 
of research in the fields from which the hypotheses are derived, the 
hypotheses are very vague, highly simplified, verbal and not mathematicised 
propositions. 21 
Secondly, after the framing of the hypotheses, tests are 
devised which are as rigorous and objective as possible, and which are 
applied to data for the establishments of one trade (the groceries trade) 
within one area (the Hobart metropolitan area), to see how far the 
hypotheses can be used to account for an observed and described pattern 
of retail location. Thirdly, conclusions are drawn from the results of 
the tests of the hypotheses about possible lines of approach for future 
theoretical and empirical studies of retail location, and for future planning 
for retail establishments. The last two stages of the study occupy the 
bulk of this work and are the concern of Chapters two to eight. 
The results of the tests of the hypotheses are inconclusive, 
and the conclusions drawn from them are very tentative. This is 
unavoidable in a work which is designed to be exploratory and to attempt 
to suggest new avenues of research into the problems of explaining, 
predicting and controlling the location of retail establishments. Incon-
clusive results and tentative conclusions are also unavoidable in a work 
which is carried out against no background of coherent, verified ideas, 
which advances the highly simplified hypotheses which are characteristic 
of the initial phases of scientific research in any field; which tests 
these hypotheses in the case of only one retail trade at one scale of 
analysis, and which employs statistical techniques which have great 
limitations because -Of the lack of well-tried statistical tools for 
application in the study of retail location. 
Statement of the Two Hypotheses  
and Definitions of their Principal Terms 
Statement of the Two Hypotheses  
The two hypotheses which are suggested for use in the 
explanation, prediction and control of retail location, and on which 
attention is focussed in this work, are 
Hypothesis 1 "That the locations of the establishments of a 
retail trade become significantly interrelated in predictable ways with 
many other of their establishment' s characteristics, namely, 
)-7 
(i) establishment scale (quantity of output; quantity of space 
occupied), 
(ii) establishment costs structure and efficiency (the level of 
each of the principal categories of total and unit costs e.g. costs of 
goods sold; the levels of aggregate total and unit costs; the levels of 
the principal types of physical and economic efficiency); 
(iii) establishment price and non-price offers (prices of goods 
for sale; types of services provided; including whether or not the 
dissemination of information to customers through advertising services 
is; provided; range of goods offered for sale); 
(iv) the demand by customers for the establishments 'product' 
(indicated by the socio-economic characteristics of the establishment' s 
customers, and the frequency distribution of the distances which the 
customers travel from their place of origin);" 
Hypothesis 2  "That the locations and other characteristics of the 
establishments of a retail trade become significantly interrelated in 
predictable ways with each other's locations and other characteristics 
in the process of competition by their entrepreneurs for revenue." 
Both hypotheses are "composite" ones, 22 for they embrace 
many hypothesized strong, close, predictable, two-way relations 
between the locational, operational, customer and customer trip 
characteristics of retail establishments. The second hypothesis 
postulates a much more intricate set of relations than the first, and is 
therefore considerably more difficult to test and to use. Consequently, 
rather less attention is paid to the second hypothesis than to the first 
in the remainder of this work. 
The principal terms in the statement of the two hypotheses 
which have a precise, generally -accepted straightforward meaning are 
defined in Table 1.14. The principal terms which do not have a precise, 
generally-accepted, straightforward meaning, namely, 'the location 
of a retail establishment' and 'significantly interrelated in predictable 
ways' , may be clarified at this point. 
The Location of a Retail Establishment 
The definition employed of 'the location of a retail 
establishment' uses the concept not of 'absolute (grid reference) 
location', but of 'relative location' , 23 that is, of location as the 
distances and directions which the site of the establishment lies from 
the sites of the most important phenomena on the surface of the earth 
with which it is functionally linked. The most precise and apprppriate 
definition of 'the location of a retail establishment' seems to be 'the 
set of distances and directions which the site of the retail establishment 
lies from 
(1) 
	all other establishments of the same trade; 
(ii) all other retail establishments of different trades, and all 
other central services; 
(iii) the strilrit and public transport route networks; 
t71 ..T 
TABLE 1.14 
DEFZNITTONS OF COMMON TERMS USED IN THE_STATEMENT OF THE. TWO 
HYPOTHESES a 
TERM DEFINITION 
Re t ail establishment 
Entrepreneur of a 
retail establish-
ment 
A retail trade 
The basic spatial and organisational 
entity, using one definable portion of 
earth-space (a site), for the production 
of retail goods and services; a retail 
establishment is synonymous with a retail 
outlet in many empirical studies, and 
the single-unit retail firm of many 
theoretical studies; in empirical 
studies, however, a retail firm may be 
multi-establishment, as a firm comprises 
all the production units which are under 
a single control. 
The person or group of persons responsible 
for the organisation of the activities in 
a retail establishment. The entrepreneur 
may be the single owner/manager of the 
establishment, or the manager appointed 
by the board of control of a multi-
establishment firm. 
Activity involving the exchange for money 
of a recognisable category of retailed 
goods and services, e.g. groceries, 
fresh meat. 	It is analogous to a 
manufacturing industry. 
The tied -1 bundle of goods and services 
supplied by the retail establishment)b 
The process in which firms vie with each 
other for custom, when they may not only 
adapt themselves to given market condit-
ions, but also attempt to change them.c 
The term refers to all those activities 
by which entrepreneurs directly attempt to 
retain or to increase their custom in a 
given market.d The market comprises all 
those buyers and sellers who are in suf-
ficiently close contact with each other 
to affect the, terms on which the others 
buy or sell; a metropolitan area 
groceries market is one type of market, 
and includes all the sellers (competitors 
in the sale of) groceries and all the 
buyers of groceries within a metropolitan 
area.e Conditions in a market are 
classifiable, normally according to the 
degree of control over prices exercised 
by _sellers,, the number of sellers, the 
uniformityof the goods offered for sale, 
and the freedom of entry of potential 
sellers. 	The types of market situations 
which arise are often termed market 
structures. 
The 'product' of a 
retail establishment 
The process of 
competition by entre-
preneurs for revenue 
The process of competition for revenue 
by entrepreneurs should be distinguished 
from the process of competition by entre-
preneurs for the factors of production. 
In retailing, the processes of competition 
by retail firms as buyers of their goods 
for resale, for the use of advertising 
(Contd.) 
TABLE 1.14 (Contd.) 
DEFINITIONS OF COMMON TERMS USED IN THE STATEMENT OF THE TWO 
HYPOTHESES a 
media, and for sites, are contemporaneous 
with, and closely related to, the process 
of entrepreneurial competition for 
revenue. 
a 	The distinctions of the terms in parentheses in the 
statement of hypothesis one are contained in chapters 
four to seven. 
Following Chamberlin (1962 edn.). 
Seldon and Pennance (1965, 80-81). 
MickNiyiez 	(1959, 53-64). 
Seldon and Pennance (1965, 271-272). 
Seldon and Pennance (1965, 80-81); Wiles (1962, 258- 
369); Machlup (1952). 
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(iv) the locations of the places of residence of all possible 
customers weighted by their purchasing power (socio-economic 
characteristics); 
(v) the locations of all possible customers in the flows of 
major persons travel systems; 
(vi) the locations of the establishment' s actual customers 
at their place of origin; 
within the area being studied. 
This definition of the location of a retail establishment 
permits distinctions to be made, firstly, between the shorter- and 
the middle- or longer-run aspects of the location of a retail establish-
ment; secondly, between the shorter- and the middle- or longer-run 
location decisions of a retail entrepreneur; and thirdly, between the 
shorter- and the middle-or longer-run locational situation for a group 
of retail establishments. 
The middle- or longer-run aspects of the location of a  
retail establishment are listed under (1) to (v) for the definition above; 
they are those which the entrepreneur will change materially by site 
changes over the middle- or longer-run period (say over fifteen years 
or more when all factors of production, including the 'tied' factors of 
land - site - location are variable), and which will otherwise change 
only slowly over that period. In contrast, the short-run aspect of a retail 
location, that is, the distances and directions which the site of an 
establishment lies from the locations of its actual customers, will change 
quickly over the short-run period while the site of the establishment is 
fixed, as well as over the longer-run period when the site is variable. 
The rapid changes in short-run location are associated with the daily, 
weekly, monthly or yearly changes in the outlet' s customers and in 
their travel behaviour, and in the establishment' s market area. 
Following from this, the middle- or longer-run location  
decisions of a retail entrepreneur are those which materially affect the 
middle- or longer-run aspects of the location of his establishment; 
they are therefore decisions concerning initial site selection, relocation, 
and exit from the market. On the other ?hand, the shorter-run location 
decisions of a retail entrepreneur are those which affect the shorter-run 
aspects of the location of his establishment, especially those concerning 
alterations in his establishment' s market area. 
For the group of retail establishments of a retail trade, 
two corresponding middle- or longer- and shorter-run conditions may 
be defined, which provide useful if artificial situations for the analysis 
of retail location. The middle- or longer-run locational situation is 
one in which the sites and number of establishments in a given market 
are assumed variable as well as establishment market areas; the shorter-
run locational situation is one in which the sites and numbers of 
establishments in a market are assumed fixed, and their market areas 
only are variable as their entrepreneurs compete for revenue. 
The definition of location used here, and the distinctions 
just made, am implicit in many studies of the locations of economic 
phenomena. The definitions and distinctions are made explicit at 
this point in order to suggest the way in which the location of a 
retail establishment can be envisaged, as is outlined in the statement 
of the hypotheses, as one of a set of variable economic characteristics 
31 
of a production unit. These characteristics include the unit' s scale, 
the unit' s costs structure and efficiency, the unit' s price and non-
price offers, and the demand for the unit' s goods. The variation of the 
location of the production unit (the retail establishment) is controlled 
over a shorter.- and middle- or longer-run period by its entrepreneur, 
when the site - land 'input' of the establishment is fixed and variable 
respectively, as are its other characteristics. 25  In addition, the 
locations, of the individual establishments of a particular trade may vary 
over space at a given time, as may their other characteristics. 26 
Meaning of 'become significantly interrelated in predictable ways' 
In addition to containing the term 'location', both hypotheses 
contain the phrase 'significantly interrelated in predictable ways'. 
Precise meanings may be given as follows to the terms in this phrase. 
Each hypothesis postulates that two variables (A. B) in each of 
a specifiable number of pairs of variables (e.g. from Hypothesis 1, 
establishment location (A), and scale of output (B)) become significantly 
interrelated in a predictable way. That is, for the variables A, B of each 
of a specifiable number of pairs, the hypothesis postulates: 
(1) 	that there is no more than a small probability (say 5%) that 
A and B are not correlated - this is the necessary and sufficient condition 
for the existence of some strong, statistically significant causal 
connection between A and B, even if A and B are not directly linked in 
some causal chain, e.g. even if A 4 Cl 9 C2 	C3 4 B and not A 	B 
(direct linkage); 
AND (ii) that the relationship AB is a close though not necessarily a 
direct one, that is, that A and B are closely but not necessarily directly 
linked in some causal chain e.g. A 4 C 4 B, but not A 4 Cl C2 4 
C3 4  	Cn 	B (n 9 o ) - this is the necessary and 
sufficient condition for the strong statistically significant association AB 
to have a 'real' significance or meaningfulness; 
AND (iii) that the relationship AB is two-way, that is, such that a 
change in A will be followed by a change in B, and the changen B will 
be followed by a further change in A, and vice versa, e.g. A 4 B, or 
- this is the necessary and sufficient condition for the 
significant relationship AB to be an interrelationship in which A is 
dependent on B and B is dependent on A; 
AND (iv) that the relationship AB is such that, given the direction of 
change in A or B (e.g. increase or decrease) either the direction of 
change in the other variable can be indicated, or some indication of the 
direction and magnitude of the change in the other variable can be 
Indicated, even if only in qualitative terms (e.g. "large increase or 
decrease") - this is the necessary and sufficient condition for the 
significantly interrelated A and B to be interrelated in a predictable way. 
The preceding definition of the phrase 'significantly 
interrelated in a predictable way', which is adhered to throughout this 
work, is clearly debatable. Especially debatable are the assumptions 
that a close but not necessarily direct causal linkage between two 
variables is necessary and sufficient to establish a meaningful causal 
relation between the variables (condition (ii) above); 27 that a statistically 
significant covariation of two variables is necessary and sufficient to 
establish that some causal connection exists between them (condition 
(i) above); 28 and that it is necessary and sufficient only to indicate 
the direction of change in one variable with change in the other to 
declare the association between two variables predictable (condition 
(iv) above). 29 The position taken in this work on these issues is 
supported by recent writings in the philosophy and methodology of 
science, and particularly by recent writings on the philosophy and 
methodology of the social sciences. 30  The position taken reflects the 
peculiar difficulties of extending scientific methods from the fields in 
which they were originally developed into new areas in the social 
sciences. 31 In these areas, multivariable interrelationships appear to 
be the rule rather than the exception and, taken in conjunction with 
the lack of a coherent body of theoretical and empirical work, they make 
very difficult the unravelling of any causal chain using standard statistical 
techniques like multiple linear regression analysis. 32  In these new 
subject areas too, there can be no laboratory controls over the process 
of data collection or the type of quality of data, to assist in the precise 
identification and measurement of relations. 33  Under these circumstances 
in these areas of the social sciences, the definition of what constitutes 
a 'significant and predictable relationship' is necessarily more lax than 
in more highly developed fields such as econometrics and physics. 
Comments on the Scope of the Hypotheses  
The two hypotheses, as stated and defined above, are 
framed to be applicable in reality to the explanation, prediction and 
control of the locations of a group of retail outlets over an indefinite, 
current middle run period  (10 to 20 years, say) which comprises the 
immediate past, the present and the near future. They postulate that 
a pattern of relations exists between certain specified variables 
describing the characteristics of retail establishments, which will hold 
for the group of outlets over this middle run period. The hypotheses do 
not postulate that the pattern of relations will hold exactly for any 
particular outlet within the group; they postulate only that general 
tendencies for the group as a whole for a current middle - run period 
exist and may be identified. 34  Beyond this middle-run period, the whole 
pattern of relations may alter; some of the variables at present included 
in the hypotheses may no longer be considered important, and others 
which are not included may become significant. These changes may 
occur, for example, with innovations in the technologies of private 
and public transport and of retailing. 
Because the hypotheses are framed to be applicable to the 
general tendencies of location and other variables over a middle-run 
period, they centre attention more on the middle- than the shorter-run 
aspects of retail location. Consequently, more attention is paid in 
this work to the middle-run aspects than to the shorter-run aspects of 
the locations of retail establishments, especially in the report of the 
findings of the case study of Hobart' s groceries outlets in Chapters 
four to eight. 
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REVIEW 
It remains to be shown in the remainder of this chapter how 
the two hypotheses integrate and are supported by the principal ideas 
concerning the factors which influence retail location in many fields 
of analysis. Because reference must be made to very many works, it 
is not possible to reproduce the argument of each, even in summary 
form. Consequently, brief mention can only be made of the studies which 
contain one or more of the propositions of the two hypotheses. 
Hypothesis One  
The first hypothesis states "that the locations of the 
establishments of a retail trade become interrelated in predictable ways 
with many other of their establishment' s characteristics, including 
establishment scale, costs structure, efficiency, price and non-price 
offers, and the demand for the establishment' s product." 
Theoretical Studies Supporting Hypothesis One  
The germs of the ideas contained in hypothesis one are to 
be found in the work of late nineteenth and early twentieth century 
theorists dealing with the locations of producers of economic commodities, 
namely, Von Thl.nen, 35 Weber, 36 Laundhardt, 37 Furlan, 38 Englander, 39 
and Predoh1. 40 Even though these economists were not specifically 
concerned with the locations of the producers of retail goods and services, 
the idea is implicit in their work that the location of a production 
unit of any type is interdependent in predictable ways with the other 
traditionally considered characteristics of the production unit, such as 
its scale of output, the price and type of commodity offered for sale, 
and costs (including especially the 'transfer' costs introduced by the 
need to surmount the distance of the unit from its customers and suppliers). 
In 1910, Bortkiewicz 41 and Schumpeter42 expressed this idea openly 
when they called for a spatial general equilibrium theory within which 
the interrelations of the location and other economic characteristics 
of each type of production unit would be worked out. 
Later,the economist, L'bsch 43 and the geographer, Christaller,44 
recognised that the locations of production units, including specifically 
retail establishments, could be approached in theory along the lines 
suggested in hypothesis one. The following quotation from L'bsch reflects 
this 	 "Only search for the place of the greatest profit is right 
(by the entrepreneur of a production unit). But where is this to be found? 
- - - There is more than one geographical point where the total demand 
of a surrounding district is at a maximum, and - - - from these points 
outward total demand does not decrease according to a simple function 
- - - and - - - even with small departures from - - - the location - - - 
the cost may change - - - We are thus reduced to determining separately 
for every one of a number of locations the total attainable demand, and 
for similar reasons the best volume of production as a function of - - - 
price (market and cost analysis). The greatest profit attainable at each 
of these points can be determined from the cost and demand curves, and 
from this the place of greatest money profit - - - can be found." 45 
However, in the formal statement of their theories, both 
Lbsch and Christaller did not work out the ways in which the locations 
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of a given type of production unit became interrelated with the unit' s 
other economic characteristics. Assumptions were made such that the 
costs and demand functions of the units of a given type (for example, 
the establishment in one type of retail business) were uniform, and 
invariant:, not interrelated, with a unit' s location. In addition, no 
predictions resulted as part and parcel of their theory as to the sorts 
of variations which would occur over space in establishment outputs 
and floorspace, establishment costs structures and efficiency, 
establishment prices, service or range of goods, and the demand for 
the establishment' s product, given the sorts of prediction which were 
made about the variations over space in establishment location. The 
same sorts of assumption and the same absence of explicit prediction 
of the spatial variation Of. other characteristics of establishments 
besides their location are present in modern extensions of the 
Christaller-lbsch theories, that is, in modern so-called 'central place 
theory' .46 
Like Christaller and L'osch, many other theorists, when 
treating the subject of the location of the production unit with or 
without specific reference to the retail establishment, have suggested 
the interdependence of the location of the unit with at least one or 
more of its traditionally considered economic characteristics. But they 
have also failed to attempt to define all the interdependencies which 
may arise between the location, scale, costs, price and non-price offers 
and the demand for the product of the production unit, where demand is 
affected by both the socio-economic characteristics of customers and 
the costs of transferring the product over space from supplier to 
consumer. These statements are true for example, Of the work Turvey, 
in the field of urban land rent theory; 47 of the work of Hall, 48 Smith, 49 
Holdren 50 and Smithies, 51.  in the theory of the retail firm; of Hotelling, 52 
Zeuthen, 53 Palander, 54 Smithies, 55  Lerner and Singer, 55 Ackley, 5 7 
Hoover, 58 Garrison, 59 Ponsard, 50 Lefebre, 61 nventer, 52 Fisher, 53 
Brink and de Cani, 64Westner and Kantner, 65 Claval, 6 6 Labasse 67 and 
Nourse" in the field of location theory; of Robinson, 69 Machlup, 70 
Shubik, 71 and Clark 72 in price theory; and of Quinn, 73 in the field of 
urban ecology. 
It is only in the work of economic theorists Isard, 74 Greenhut 75 
and Chamberldry-- 76 that there is both an explicit expression of the 
propositions of hypothesis one, 77 and an attempt to define many of the 
hypothesized interrelations between the locations and other characteristics 
of production units. Specific comment is often made, especially by 
Chamberlin..:, on the applicability of the defined interrelations in the 
case of retail establishments. 78 The work of Isard, Greenhut and 
Chamberlitr-F consequently gives the most support of any theoretical 
studies to hypothesis one. Nevertheless, no single one of these 
authors dully and clearly works out the complete range of interdependencies 
which they suggest will apply between the locations and other 
characteristics of retail establishments. Isard and Greenhut devise 
models which will predict the locations of production units, and the 
variations in establishment scale, costs, prices and demand, which 
are interdependent with the variations in establishment location; 
however, little attention is given to the interrelations between establish-
ment non-price offers (e.g. service, range of goods, and advertising) 
and location. In addition, both authors ignore the difficulties which 
arise when an attempt is actually made to apply their models of the 
interrelations between the location of a production unit and the demand 
for its product to the problem of the location of retail establishments. 
Difficulties arise mainly because the models are worked out by Isard 
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and Greenhut to apply in the case where the entrepreneur of a 
production unit pays the cost of transporting his goods to the consumer 
and makes consequent adjustments to his price, and not in the case, 
as in retailing, where the customer pays travel costs and there need be 
no price adjustment by entrepreneurs to compensate for delivery costs. 
On the other hand, Chamberlin studies the Sglorange of 
interdependencies between retail establishment location, ,\cogts, price 
and non-price offers, and demand. He also pays attention to the ways 
In which customer travel costs will shape retail establishment demand 
functions. 79 However, his treatment of establishment location as 
an aspect of the establishment' s product does not lead him to make 
many useful predictions about the precise position on earth-space which 
establishments will occupy, as do Greenhut and Isard. 8° 
Thus, only taken all together do the works of Greenhut, 
Isard and Chamberlin suggest and attempt to define the full range 
of hypothesized interrelations in the case of retail establishments. 
But the fact that the three different works do so when taken together 
supports hypothesis one, and suggests that it may not be too complicated 
and difficult a task to develop an integrated theory of retail location 
along the lines suggested by that hypothesis. 81 
Empirical Studies Supporting Hypothesis One  
As in the case of the majority of theoretical studies which 
support hypothesis one, the empirical studies which do so contain 
implicit recognition rather than explicit details of the hypothesized 
interrelations of retail establishment location and other establishment 
characteristics. Only in some works on retail locations, on store and 
shopping centre location planning, on marketing and on retail business 
administration methods, can explicit recognition be found of the ways 
in which the hypothesized operational, customer and customer trip 
characteristics affect the location of retail establishments, 82 and/or 
conversely, the ways in which the locationsElof retail establishments 
affect their operational, customer and customer trip characteristics." 
For example, Applebaum has remarked on the dependence of retail 
locations on the operational .," customer, and customer trip characteristics 
of the establishment- - - the basic approach to designing store location 
strategy models is a marketing geography approach. It starts with a 
regional economic analysis involving studies of terrain features, 
arteries of traffic, distribution of population and other demographic 
factors - - - consumer buying and shopping habits - - - and the 
economics of store operations - - - One must also be familiar with 
the business objectives and operating policies of the firm for whom 
the location is to be designed." 84 
Conversely, Kelley, after a study of the locations of 
planned shopping centres in the U.S.A., has noted the dependence of 
the operational, customer and customer trip characteristics of retail 
establishments on their locations. 
"- - - Businessmen are generally quite aware of the importance of the 
right location to - - - stores - - - But location is important not only as 
it affects the volume of sales, but as it influences other variables of 
marketing transactions:wiret are the effects of different locations on : 
the quality and type of goods offered and sold, the degree of sales 
service required, and the amount of promotion and information necessary 
to complete a marketing transaction? What effects do different locations 
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have on the time people buy and the costs of sales? - - - These 
questions concerning the effect of position in space on consumer 
behaviour seem relevant whether one is concerned with the profits 
of a particular enterprise, or with advancing science in business. 
Certainly Controlled Regional Shopping Centre merchants will have 
to find answers to such questions. Theorists may also study the 
questions to acquire understanding of some of the spatial aspects of 
marketing and of the market itself." 85 
In addition, Barker et alia, in a standard text on retail 
business administration state: 
- - - "When a retail store is being planned, the prospective proprietor 
finds himself confronted with many problems. Not only must decisions 
be made regarding costs apportionments, the lines of merchandise 
to be stocked - - - and the amount and type of service to be offered 
to his customers, but he must also decide upon the location for his 
store. All his decisions are, of course, closely related to each other." 86 
Empirical studies which provide evidence of the predictable 
covariation over space or through time of retail establishment location 
and one or more of the other hypothesized establishment characteristics also 
imply some support for hypothesis one. This is so even though the 
relations are not always shown to be close and two-way, as hypothesized. 
These studies include examinations of observed covariations of the 
location, the price and non-price offers and sales volume of the stores 
of a particular business type. 87 They also include the many discussions 
of the observed covariations of the locations and sales volumes of 
stroes and the travel behaviour of customers. 88 Studies of the closely-
related changes in the number and sizes of retail establishments over 
time in a given area also have implications concerning closely-
associated changes in the locations and scales of retail outlets, as 
• hypothesized. 89 
Finally, there is a large group of empirical studies in the 
fields of geography, economics, marketing, store location planning, 
and business administration, which variously emphasise the importance 
of retail outlet scale, 90  costs structure, 91  price and non-price offers, 92 
and the socio-economic characteristics 93 and travel costs and behaviour 
of customers94 , for the level of net profits and the success of the 
establishment at any particular site. 95 It may be legitimately inferred 
from these studies that the pattern of sites occupied by the existing 
successful establishments of a retail trade in reality is intimately 
related with their operational, customer and customer trip characteristics. 
This inference gives some further support to hypothesis one. 
Hypothesis Two  
The second hypothesis states "that the locations and 
other characteristics of the establishments of a retail trade become 
significantly interrelated in predictable ways with each other' s 
locations and other characteristics, in the process of competition 
by their entrepreneurs for revenue." 
Theoretical Studies Supporting Hypothesis Two  
The ways in which the locations and other characteristics 
of different production units become interrelated have been referred 
to or explored in theoretical studies in two different situations. One 
group of theoretical studies is concerned largely with a middle- or 
longer-run situation. In this situation, the sites and numbers of 
units in a given market are assumed to be variable, and the long-run 
location decisions of the entrepreneurs of production units are 
assumed to be of equal importance with decisions concerning other 
means of competition, for example, price decisions, in competition for 
revenue. The form of market structure which is assumed (e.g. spatial 
monopolistic competition) governs the sorts of interrelation which are 
worked out between the locations and other characteristics of different 
production units. The theoretical studies which deal with the location 
of production units in this middle- or longer-run context, in a manner 
which is applicable to the analysis of the locations of the establishments 
of a retail trade, include: 
(1) 	work iiygeneral spatial equilibrium theory in economics 
by Losch96 and Isard ; 
(ii) work in partial equilibrium theory in economics and economic 
geography: this work covers studies of firms in the industrial sector 
of the economy, where indusr is broad a defined to includfitertiary 
industries (e.g. by Greenhut , Hoover , and Chamberlin 	); central 
place models of the 1.8Tations of firms in tha5tail ancl rvice trfas 
(e.g. by Christaller ui 5 	 ro perry and Garrison 	, Berry 	, Curry 	, Bunge 	and Simmons 	); and theories concerning the locatioT6 
behaviamf firms withix1i industry or trade (T i g. by Hotelliff 	, 
Zeuthe 12  , Chamberlin 	, Lerner and Singer 	, Smithies 	, and 
Ackley 	); 
(iii) work on the economics of the retail firm, on the number 
and sizes of different types of retail outlet in a region, and on efficienyy3 
in retlining and ng 'imperfections of Mail competition' (fo. by Smith 	, 
Lewis 	,Lpy 	, Hood an Varney 12'0 Hall anMmith 	, 1-1 11-9 	 , Knapp and Winsten 	, McClelland 	, Hall 	, Regan 	, Baranoff 	) 
(iv) 125 	work III price thecirb(e.g. Iv Machlup 	, Fellner 	, Shubik 	, Clark 
• 	123 124 wicz 	, Brems, 
Every one of these theoretical studies does not cover the 
full range of the hypothesized interrelations of a production unit' s location, 
scale, costs, price and non-price offers, and customer and customer 
travel characteristics with the same characteristics of other competing 
production units. Nor is it always easy to work out how each may be 
applied to the problem of the long-run locational patterns of the production 
units comprised by retail establishni ts. In fact, Chamberlin, in the 
Theory of Monopolistic Competition 	, is the only theorist who 
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considers the full range of the relations suggested in hypothesis two. 
He is also the only theorist who explicitly suggests what these 
relations may be for retail firms within an urban area over the long-
run, even though he does not work them out mathematically or 
diagramatically in detail. Nevertheless, hypothesis two represents 
a piecing together of the ideas of all the various theoretical studies 
of the long-run locational situation for a group of firms, and the many 
studies, taken together, provide considerable support for hypothesis 
two. 
Similarly, hypothesis two represents a piecing together of 
the ideas of the numerous theoretical studies of the short-run 
locational situation for a group of firms; these studies too, taken 
together, provide considerable support for the hypothesis. In the 
short-run locational situation: the sites and numbers of production 
units in a given market are assumed to be constant, and interest, -::1 is 
centred on the changes in the short-run aspect of each production 
unit' s location. That is, interest is centred on the changes in the 
position in space of each production unit relative to the position in 
space of the unit' s actual customers. Changes in the location of the 
unit relative to its actual customers are shown by changes in the unit' s 
market area. Changes in the unit' s market area (short-run location) 
are intimately associated with changes in the unit' s own characteristics 
(e.g. price and non-price offers, scale of output), and changes in the 
market areas (short-run locations) and other characteristics (e.g. 
price and non-price offers, scales) of other competing production units. 
The sorts of interrelations which arise between the market areas (short-
run locations) and other characteristics of different production units 
depend upon the sort of market structure (e.g. spatial monopolistic 
competition) which is assumed. 
Theoretical studies of 'market areas' which describe at 
least some of these interrelations, which are summarised in hypothesis 
two, include: 
(i) studies in economics of the areas supplied within a one 
or two-dimensional spatial market by sellers, once given their number 
and sites (for example, by Fetter 130 , L5sch131 , Hotelling, 132 Chamberlin133 , 
Lerner and Singer134 , Smithies135 , Ackley136 , Lewis137 , Hoover139 . 
Isard139 , Greenhut1110 , Clark141 , Claval142 ); 
(ii) studies in geography of 'the range of a good' (for example, 
by Christaller143 , Berry and Garrison 144 , Berry145, cuny146,  Bunge147, 
Simmons149 ); 	, 
(iii) linear-programming and analogue solutions to the problem 
of designing an optimal market area network for a group of firms (for 
example k by Hitchcock149 , Koopmans150 , Samuelson151 , Beckmann152 , 
Vidale156 , Morri11154 , Enke155 ). 
Not every one of these theoretical studies covers the full 
range of relations of the production unit' s short-run location, scale, 
price and non-price offers, and customer and customer trip characteristics 
with the same characteristics of other competing units. Nor have the 
models in each study been specifically elaborated to be applicable to 
the locations of retail establishments. Nevertheless, taken all 
together, the studies cover the ideas summarised in hypothesis two 
about the locations of retail outlets. 
Empirical Studies Supporting Hypothesis Two  
Turning to the empirical studies which support hypothesis 
two, there is a considerable volume of work in the fields of store and 
shopping centre location planning) marketing, urban sociology, retail 
business administration, the geography of retailing, and the history 
and economics of the retail firm, which contain the ideas summarised 
by the hypothesis. 
Studies of the locations of retail establishments over the long-run. The 
importance of store location as a competitive strategy for retail firms 
over the long-run has been stressed in numerous studies by store 
location research consultants and marketing geographers, for example, 
in the work by Cohen and Applebaum 166 , Cohen157 , Sullivan168 , Applebaum189 , 
163 	164 Nelson160  , Applebaum and Cohen181„ Green162 , Ransome , Kelley' 64 , 
McKeever165 , and Gruen and Smith1°6 . These writers also emphasise 
the need in practice to locate and to devise all facets of store operating 
policies to take into account the present and possible future sites and 
operating and merchandising characteristics of existing and potential 
competitors. They emphasise, too, the need to consider the possible 
Interactions between the store being planned at a particular location, 
and neighbouring existing and potential competitors, in order to determine 
the potential long-run returns of the planned unit. By emphasising these 
three things, these writers recognise that the locations and other 
characteristics of retail establishments become significantly interrelated 
in predictable ways with each other' s location and other characteristics, 
as hypothesized. 
Many studies of the long-run changes in the locational 
structure of retailing owing to competition between the C.B.D. and 
suburban shopping centres and between planned and unplanned centres, 
further highlight the predictable interrelation over the long-run of retail 
establishment locations and other establishment characteristics (e. g. 
the service of an attractive environment, output) in competition for 
revenue. These stuf '-s include work by geographers (e.g. by Horwood 
and Boyce167 , Beed 	and Simmons 169 ); by workers connected with 
public and private land use planning agencies (e.g. by Stephenson 170 , 
Gruen171 , McKeever172 , Millspaugh173 , Sternlieb174 , Nelson175 , and 
Applebaum and Cohen176 ); by sociologists (e.g. Taverner177 , 
Jonassen178 ); by marketing experts (e. g. Hindensman 179 , Grossman180 , 
and Murray181 ); by workers in retail business administration (e.g. 
Davidson and Brown182 ); and others (e.g. Hoyt 183 , Business Week184 , 
McMillan185 and Hornbeck188 ). 
In the literature which analyses the administration of 
retail firms, the correct choice of location and the appropriate adjustment 
of store site with changes in the success of operations are stressed as 
important means of competition in modern retailing. The literature also 
stresses the need for the sensitive adjustment of other means of 
competition - prices, advertising and promotions, services and ranges 
of goods - to competitors', to attract and retain customer patronage 187 . 
Studies of the origins, growth and economics of large-scale 
retail firms in western economies, and of the changing channels of 
retail distribution, indirectly reveal the long-run changes in the 
locational structure of retailing which are generated by competition between 
retail entrepreneurs. 188 Changes in the numbers and sizes - and, by 
implication - the locations of retail firms have been related to changes 
in the costs structures and price, product, service and advertising 
strategies of their competitors .189 
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It is true that the ideas summarised in hypothesis two 
are only implicit and not explicit in all these empirical studies of the 
locations of retail establishments over the long-run. But together 
the studies still provide further support for hypothesis two "that the 
locations and other characteristics (scale, costs, price and non-price 
offer, customer and customer trip characteristics) of the establishments 
of a retail trade become significantly interrelated in predictable ways 
in the process of competition for revenue." 
Studies of the locations of retail establishments over the short-run  : 
market area analysis. The ideas contained in hypothesis two are also 
implicit rather than explicit in the many studies in different fields of 
the short-run changes of the locations of retail establishments in 
relation to the locations of their customers, that is, in the many studies 
of establishment market areas. But these studies still give further support 
to the second hypothesis. 
The examination of the predictable, if complex, interrelations 
which exist between the sites and market areas of competing retail 
enterprises, their merchandise, customer and customer trip characteristics, 
and the locations of their customers, is especially the province of the 
marketing geographer. A very great number of studies of the market areas 
of individual establishments and also of the members of sm ialb groups 
of retail establishments have been made by these workers. 	The 
analysis of retail trade areas outlinehip texts on retail business admin-
istration employs similar approaches 	. 
193 	A smil44number of economists, includinqF5ord and Thomas
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Holdren, Twohill 	, and Hall, Winsten and Knapp 	, have also 
described the relationships between the market areas of competing 
retail enterprises, and their price and non-price offers, their costs 
structures, the demand by customers for their products, and the travel 
behaviour of their customers. The forms of the relations which emerge 
are dependent upon the type of market (e.g. chained oligopoly) in which 
the competitors operate. 
Finally the use of gravity models by store and shopping 
centre location planners to define the trade areas of retail stores within 
the city also shows an awareness of the interdependence of at least the 
locations and the sizes of competing9  outlets and the product and shopping r b travel demands by their customers. 	The poor performance of those 
model S as predictors of competitors' sales volumes sugwis that a 
wider range of variables is operative than they consider 	; for example, 
outlet price and non-price offers may be relevant variables influencing 
competitors' market areas, as suggested by hypothesis two. 
. 	. 
The large number of theoretical and empirical studies 
which support both the first and the second hypothesis give grounds for 
believing that future research along the lines indicated by the hypotheses 
may permit the improved explanation, prediction, and planning of the 
locations of retail establishments. However, the numerous different 
theoretical and empirical studies which support the hypotheses do not 
include any one which explicitly tests all their propositions agai nst 
factual data for retail establishments. Accordingly, factual data for 
one selected trade in the Hobart metropolitan area are used in the 
remainder of the thesis to carry out initial tests of the two hypotheses, 
to provide some additional evidence about the possible usefulness of 
the two hypotheses for the future explanation, prediction and planning 
of the locations of retail outlets. 
A brief survey of the considerable literature which is 
relevant to the question of retail location not only supports the 
testing of the two hypotheses in the remainder of this work as a 
useful line of enquiry. A survey of the literature also suggests that, 
during the testing of the hypotheses using factual data for selected 
establishments, light may be shed on certain additional problems in 
the study of retailing about which little information has yet been 
obtained. These problems concern particularly the market structures 
which arise in retail selling, especially whether: . retail firms are 
oligopolistically or monopolistically or imperfectly or workably 
competitive 198 ; the effects of the advent of large-scale buying and 
selling by groups of retail stores199 ; the ways in which the various 
means of competition, namely, price, service, range of goods, 
advertising and location are used in retail competition200; the effects 
of the multiproduct nature of the retail store on its entrepreneur' s 
decision-making 201  ; and the ways in which political and social factors 
influence the locational structure of retailing and the decision-making 
of retail entrepreneurs. 202 
DIFFICULTIES OF TESTING THE HYPOTHESES 
AND OUTLINE OF REMAINING CHAPTERS 
Several difficulties arose in the use of data for selected 
retail outlets to shed some light on the preceding questions, and to 
rigorously test the two hypotheses concerning the locations of retail 
establishments. 
The Problem of Measuring Location 
The first difficulty arose in devising a measure of the 
location of a selected establishment. The location of a retail outlet 
Is not subject to easy measurement, as it comprises the whole set of 
distances and directions of the site of the outlet from 2t61 sites of 
other phenomena with which it is functionally linked. 	The problems 
which arise in measuring location cause it to be a variable to which 
statistical tests are not easily applied, and thus rigorous objective 
tests of hypotheses about location are difficult. 
The problem of measuring location in this instance was 
resolved by developing two alternative classifications for the locations 
of all retail outlets in Hobart, namely, hierarchies of business areas 
(14 locational classes) and regional markets (six locational classes). 
The general characteristics of a retail location in each class could be 
described, and the frequency distributions of the outlets of a particular 
trade between the 14 locational classes of the hierarchies of business 
areas, and the six locational classes of the regional markets, could 
then be used as two alternative indicators of the locations of the outlets 
of a trade, that is, of the locational structure of the trade. The 
development of the two locational classifications also permitted the 
statistical manipulation of the location of a retail outlet of any trade 
in Hobart as a qualitative variable (attribute), capable of classification 
in either of two ways (either by hierarchical class or by regional miket 
class), but not capable of numerical measurement (not a variate). 
The methods of development of the two locational 
classifications are described in Chapter two, together with the general 
characteristics of a retail location in each locational class. This leads 
into the selection of the locational structure of the Hobart groceries 
trade in Chapter three for further detailed analysis. There is a descript-. ion_lin Chapter three of the locational structure of this trade, which is to 
be accounted for in the remaining Chapters by the two hypotheses. 
Problem of the Lack of Well-Tried Methods 
The second difficulty in the testing of the two hypotheses 
arose because no well-tried objective methods could be employed to 
handle the data for the selected trade. In advanced fields of research 
in the social sciences (for example, in economics), objective testing 
of hypotheses can be carried out by mathematically specifying the 
hypothesized relations in the form of a multi-equation model, using 
a well-developed coherent body of theoretical and empirical knowledge 
in the process; then by using well-tried staggical tools to see how 
accurate, numerical data will fit the model. 	In the present case, 
where there was no coherent body of theoretical and empirical work, 
where there was a complicated set of vague /verbal, general/ hypothesized 
relations, and where there were no well tried statistical tools to handle 
data to search for the sorts of multivariable interrelations postulated, 
other methods had to be devised to test the two hypotheses. These 
inevitably ad hoc methods are described and assessed in the latter 
part of Chapter three. 
The methods require the following meanings to be given 
to the phrase "test of the hypothesis" : 
the use of factual data (observations) for the establishments 
of a particular trade in a particular area, together with the body of 
theoretical and empirical knowledge referred to in this Chapter, to 
see how far the hypotheses can be used to identify all the important 
variables which are associated with an observed pattern of retail 
location, and the ways in which they affect the observed pattern; 
(ii) the use of observations for the establishments of a 
particular trade in a particular area, together with the body of 
theoretical and empirical knowledge referred to in this Chapter, to 
determine how many and which of the hypothesized strong, close, 
predictable, two-way relations of the locational and other characteristics 
of retail establishments are consistent with observed facts. 
Chapters four to eight are concerned with the tests of the 
hypotheses, to see how far they can account for the locations of Hobart' s 
groceries outlets. These Chapters are also concerned with drawing 
conclusions about the consistency of the hypotheses with the facts, 
and about their wider implications for future theoretical and empirical 
studies of retail location and for the future planning of retail location. 
Chapters four to eight therefore have a dual focus and a rather uneven 
weaving of two major themes: the explanation of the main features of 
the locational structure of groceries retailing in Hobart, and the 
drawing of conclusions concerning the reliability of the two hypotheses 
and their implications for the future study of retail location. 
FOOTNOTES 	CHAPTER ONE 
1 	(1956). 
2 	(1957). 
3 	(1961). 
4 	(1959—A), 
5 	(1959), 
6 	The diversity of theoretical and empirical studies which are 
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198 In the location theories reviewed, most either contain no definition 
of the assumed modes of competition between sellers (for example, 
central place theory), or posit a single possible form of market, 
usually a monopolistic type characterised by large numbers of small 
firms selling a spatially differentiated product (e.g. Isard, 1956, 
especially 50, 169). 	Models developed by Greenhut (1956, 57-83, 
104-1627, Ackley (1942) and Chamberlin (1933, 100-103, 170-171) 
are among the few to analyse more complex oligopoly situations. 
However, in all cases, the same forms of market are assumed to be 
applicable to every possible type of product supplied by firms, and 
irrespective of whether the long- or the short-period is concerned. 
This appears to be a mark of the initial stages of the application 
of economic models to the analysis of firm locations. 	More highly 
developed models in general competition theory inter alia, those of 
Clark (1961), Machlup (1952), Mickwicz (1960), Fellner (1960), 
Triffin (1940), Brems (1951), Mills (1961) : Harrod (1952), Hicks 
(1954), Dorfman and Steiner (1961), Friedman (1961) : Boulding (1962, 
pp. 60-78), Robinson (1933), Henderson and Quandt (1958), Shubik 
(1960), Stigler (1964), Papandreou and Wheeler (1954), Rothschild 
(1947) and Neumann and Morgenstern (1944)- reveal the great variety 
of possible market structures, and their implications for firm 
behaviour. 
The elaboration of these models particularly for the analysis of 
retail location, however, faces the problem that there has been 
little rigorous investigation as to which of these structures may 
be most pertinent for the long-or short-run study of the markets 
for different retailed products (Twohill, 1965, 1-3; Holdren,1960, 
1-9).."no reasonably definitive determination of market structure 
in retailing has been made"... (Holdren, 1960, 7). 
Most writers describe retailing in general as imperfectly or mono- 
polistically competitive (Smith, 1937, 29-31; Lewis, 1948, 116, 
Hall, 1949, 38; Marshall, 1920, 328; Mikesell, 1934, 87-88; 
McClelland, 1966, 287-291; Holton, 1957; Reid, 1938, 469-472; 
Hollander, 1965; Levy, 1948, 119-146, 151-152; McClelland, 1963, 
1966, especially 287-297; Andrews, 1950, 1951; Hall and Smith, 1952; 
Lewis, 1945; Hall, 1951; Efroymson, 1951), though some claim that 
oligopolistic (Hall, 1949, 41-42; Chamberlin 1933, 103, 104; Holdren, 
1960, 180-183; Greenhut, 1959, 272; Holton, 1957, 28) or workably 
competitive (Stigler, 1950, 57; Hood and Yamey, 1951; Ford and Thomas, 
1953, 35-54) conditions may be important. There are very few 
attempts to distinguish the different types of market which may be 
characteristic of various retail trades (though see Aubert-Krier, 
1954; Smith, 1937, 17; Karmel and Brunt, 1963, 74-76). or for long-
or short-periods. Apart from the few detailed studies of 
oligopolistic or monopolistic behaviour in markets for selected 
retailed products (Alderson and Shapiro, 1964; Mueller and Garoian, 
1961, 132-137; Holdren, 1960; Dufty, 1963; Gornall, 1954; Ford and 
Thomas, 1953, 23-31; Hall and Hitch, 1939; Twohill, 1965, Baumol, 
Quandt and Shapiro, 1964), and Mickwicz's outstanding theoretical 
contribution (1960, 131-216), current analysis of retail competition 
still merits Holdren's castigation as "a combination of naive 
theorising and armchair empiricism".... (Holdren, 1960, 6). 
199 Studies of the long-run changes in retailing in Western economies+ 
reveal the power of large-scale and vertically-integrated retail 
firms in the markets of goods for sale, and the advantage so gained 
as a significant factor in their success as sellers (Reid, 1938, 
especially 139, 160-164,197; Mueller and Garoian, 1961, 137-140; 
Hall, 1949, 62-67, 69-70; Jeffrys, 1950; Charvat, 1961, 75-76; 
Fulop, 1964, 12-17, 73-74,76-81, 138-146; Stacey and Wilson,1961, 
43, 99-115, 142-145, 156-159). 	Then,too, especially in the food 
trades, organised competition in buying between groups of small 
independents and large saale firms has been mentioned in connection 
with changes in the sizes and numbers of retail enterprise in 
Western economies, and hence in connection with changes in the 
locational structure of retailing (Stacey and Wilson, 1958, 
especially 152-155, 224-231; McClelland, 1966/165, 166, 167; 
Business Week 1952, 329-335, especially 334; Mueller and Garoian, 
1961, 137-140; Fulop, 1964, 154-172; Herr, 1966, 26; Charvat, 1961, 
168-187 especially 186). 	But there has been little direct 
theoretical or empirical study of the effects of competition between 
large and small-scale firms in buying and selling on the locational 
structure ot retailing. 
200 In theories primarily concerned with the analysis of the market 
areas of firms or the long-run location decisions of entrepreneurs, 
price and location are regarded as the main variables inccompetition 
for revenue, and other forms of product variation and promotional 
and advertising expenditures, are normally neglected. 	On the other 
hand, competition theory and factual studies suggest that a 
particularly wide variety of means of competition could be significant 
in retailing, and that their relationships with each other, and with 
the costs and output characteristics of a group of retail firms, could 
be by ho means simple. Many writers have of course drawn attention 
to the need to p'l'ace equal weight on price, product, advertising, 
and promotional strategies in general competition theory (Chamberld_n, 
1933; Clark, 1961i Machlup, 1952; Fenner, 1960; Triffin, 1940; 
Brems, 1951; Harrod, 1952; Hicks, 1954; Dorfman and Steiner, 1961; 
Robinson, 1933; Shubik, 1960; Papandreouland Wheeler l and Miller, 
1954) and in the theory of the retail firm (Smith, 1937, 1-34, 
107-131; Lewis, 1945; Hall, 1949, 30-74; Holton, 1957; Andrews, 
1950; Ford and Thomas, 1953, 35-54; Mickwicz, 1960; Holdren, 1960; 
Regan, 1964; Baranoff, 1964). 	Similarly, a review of the empirical 
work mentioned in this chapter reveals that a particularly complex 
range of price, product, advertising, and promotional and locational 
policies may be important to the retail entrepreneur as a means of 
increasing revenue, and may be related to other characteristics of 
the firm. The variety and significance of these means of 
competition is also directly and indirectly shown in product 
marketing and consumer motivation studies(Cheskin, 1959; McGarry, 
1964; Grether, 1956; Faville, 1961, 1-33, 79-84, 906-92, 213-254, 
294-297; eds. FOttune, 1953; McNair and Hansen, 1956; 113-129, 
246-262, 322-328, 329-344, 345-355, 388-413, 493-510; retail trade 
journals e.g. Retail Merchandiser, Chain Store Age; Alderson and 
Shapiro, 1964). 
201 	In the location theories reviewed in this chapter, retail firms 
are assumed to be single product, or as supplying a distinctive 
set of goods which may be regarded as a single product. 	It is 
implied that this simplification is necessary and useful, and 
that multi-product retail firms may In general be expected to 
follow the same principles of behaviour as single-product ones 
(cf. Machlup, 1952, 37). 'Range of goods sold' may perhaps be 
discussed as an aspect of the retailer's product (e.g. Smith : 
1937, 16-17). 	However, an awareness of the need to take the 
multi-product nature of firms explicitly into account is 
reflected in current general economic and retailing theory 
(Boulding and Spivey, 1960, 129-157; Schneider, 1962, 78, 92-97, 
129-138; Papandreou and Wheeler, 1954, 72-104; Clemens 19506-51; 
Fisher, 1961; Holdren, 1960; Holton, 1957; Maxwell, 1958-9), It 
might therefore be necessary to extend this type of approach to 
the analysis of the locations of retail firms. This is also sug-
gested by the great volume of factual studies stressing range of 
goods sold as an important factor in decisions of customers as to 
where to shop, and as critical too in competition for revenue by 
retail firms through the relationship with expenditures and sales 
(Entenberg, 1957, 106-123; Davidson and Brown, 1960, 261-359 and 
especially 316;Charvat, 1961, 46-49, 75-98, 219-220; McClelland, 
1966, 248-253). 	These considerations lead to the design of the 
case study to evaluate the particular importance of the product 
line for the locational structure of at least one retail trade. 
202 	This question is raised by the work of Fulop (1965), Hall (1949 y 
142.467), Karmel and Brunt (1963, 94..96) and the various reports: 
of government commissions into restrictive trades practices (e.g. 
Royal Commission on Restrictive Trades Practices in Tasmania, 
1964). 
203 	P 
Cetnmoi- be, 204 	The distinction between attributes (variates which efal-las- 
measured numerically) and variates (variables which cannet be 
measured numerically) was adopted from Kalton (1966, 4-5), 
205 	e.g. Johnston (1963), 
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Introduction 
The purpose of this Chapter is to construct two alternative 
classifications for the locations of retail establishments in Hobart, 
and to describe the attributes of the locations of the establishments 
which fall in each class within both classifications. The two 
classifications are later to be used as alternative measures of the 
locations of the outlets of a particular trade in Hobart. The construction 
and description of the two classifications is a first and essential step 
towards the rigorous testing of the two hypotheses which were framed 
in Chapter lane for the explanation and prediction of the locations 
of the establishments of a retail trade. 
The two types of classification which are developed are 
'hierarchies of retail business areas', and 'regional markets'. The 
hierarchies of retail business areas comprise the different types and 
orders of shopping centre which are found within a city. The regional 
markets comprise the network of the trading areas of the five second 
highest order shopping centres within a city, the major regional 
centres. They also include he second order trading area of the 
Central Retail Area (C.R.A. ) 1 , which functions as the closest major 
regional centre for a substantial portion of the urban population. The 
•trading area of a regional centre extends over a number of retail 
business areas of lower order. 
The retail establishments within a city are all to be found 
in the different types and orders of shopping centre, and in the 
different regional markets. Any retail establishment is to be found 
in one of the types and orders of shopping centre, and in one of the 
regional markets. Each type and order of shopping centre therefore 
embraces the locations of a discrete group of retail establishments, 
and each regional market also embraces the locations of a discrete 
group of retail establishments. Accordingly, each type and order 
of shopping centre provides one retail locational class within the 
classification, hierarchies of retail business areas; and each regional 
market provides one retail locational class within the alternative 
classification, regional markets. 
Both types of classification are shown to be suggested by 
central place studies within urban areas by geographers. 2 Hierarchies 
of business areas and regional markets seem to be general features 
of the spatial structure of retailing in metropolitan areas in Western 
societies. The construction, description and use of the two 
classifications in this work thus opens the way to further comparable 
rigorous tests of the two hypotheses, using data for other trades in 
other cities besides Hobart. 
The problem of constructing the two retail location 
classifications in this Chapter is the problem of defining as objectively 
as possible the different types and orders of retail business area, and 
the different regional markets, in Hobart. The problem of describing 
each retail location classification is the problem of defining as 
objectively as possible the attributes of a retail location in each type 
and order of retail business area, and in each regional market in Hobart. 
More precisely, the problem of describing each retail location 
L46 
classification is the problem of showing the similarities in the 
locations of the outlets within each component locational class, and 
of showing the differences between the locations of the outlets of 
different locational classes. Of most concern are the similarities 
and differences in the following aspects of establishment locations 
in each type and order of business area, and in each regional market:  
position with respect to competitors and other retail facilities; 4 
position with respect to the street and public transport route networds; 
position with respect to the distribution of the population within the 
metropolitan area, at their place of residence and weighted by their 
socio economic characteristics; 5 position with respect to the 
distribution of the population within the metropolitan area in the 
flows of the major intra urban travel systems. Because in general, 
these aspects of the locations of the outlets within each locational 
class prove similar, and the differences prove marked between these 
aspects of the locations of the outletsof different locational classes, 
each classification is confirmed as a 'good' one for further use in 
this work. 6 
Unfortunately, sophisticated statistical methods could not 
be used to assist in either the construction or the description of the 
two classifications for the locations of retail establishments in 
Hobart. 7 Electronic computing facilities were not available 8 , and the 
development of the two classifications could only use a small 
proportion of the time and labour allocated to the whole project. 
Nevertheless, the methods employed were sufficiently rigorous to 
provide for significant results later when the two hypotheses were 
tested using the locational classifications; they were therefore 
rigorous enough for the purposes of this work. 
Now, first, the methods of defining the hierarchies of 
retail business areas in Hobart will be outlined, and the attributes 
of a retail location in each type and order of business area will be 
described. Next, the methods of defining the regional markets in 
Hobart will be outlined, and the attributes of a retail location in each 
market will be described. 
HIERARCHIES OF RETAIL BUSINESS AREAS 
IN HOBART 
Definition of the Hierarchies  
Hierarchies of retail business areas (shopping centres) 
have been studied within many metropolitan areas. 9 However, there 
is some doubt as to the number of different types of hierarchy which 
may exist. Most writers identify at least two, one of 'nucleated 
centres', and one of 'arterial or ribbon business areas' . 1° For very 
large cities, 'specialised functional areas' have also been recognised, 11 
and planned shopping centres are often included in a separate hierarchy. 12 
Using highly sophisticated statistical techniques, Berry identified three 
hierarchies of retail business areas in Chicago, of 'nucleated', 
arterial' and 'joint business areas' • 13 Using rather less sophisticated 
techniques, the same three types of hierarchy were defined in Hobart. 
The identification of the three different types of hierarchy 
took place in three stages. The first stage involved a field survey 
of all the retail establishments in Hobart during which the boundaries 
of Hobart' s retail business areas were delineated, and their establishments 
were classified according to their type of business. The second stage 
was the grouping of Hobart' s retail business areas according to 
whether they were 'nucleated', 'arterial' or 'joint' in character, using 
the information gathered in the field survey. The third stage comprised 
the grading of each 'group' of 'nucleated', 'arterial' and 'joint' business 
areas to form three hierarchies. 
Stage 1. 	The Field Survey. 
The field survey was carried out by car and on foot between 
October and December, 1963. All the retail establishments within 
the Hobart metropolitan area were located, mapped and classified 
by their type of business. In addition, the boundaries were noted 
in the field of isolated retail establishments and of clusters of 
contiguous retail establishments; 271 retail business areas were deli-
neated in this way. The lack of comprehensive land use records, land 
value records, maps, directories, and retail censuses for Hobart in 
1963 made the field survey necessary. 
The following definitions were adhered to throughout the 
field survey. 
The study area. The metropolitan area of Hobart was the continuous 
builtup area of the city, together with land sub-divided for purposes 
of building and adjacent to the continuous builtup area of the city, and 
land used by the city' s residents and surrounded by or contiguous to 
the builtup area of the city (e.g. public open space). 
Retail establishment. A retail establishment comprised a site and 
building designed for the retailing of goods (e.g. green groceries); 
it was also a site and building designed for the retail sale of services 
for cash (e.g. hairdressing). 14 In the field survey, some businesses 
were classified as retail establishments even though other activities, 
for example, wholesaling, were carried on in the same premises. 
This was the case where the inspection of stock or the questioning 
of employees revealed that a substantial proportion of sales were 
made direct to final consumers. 
Type of retail business.  A type of retail business was "a characteristic 
kind of retail establishment with a recognisable pattern of goods, 
production function and services", for example, butcher, green 
grocery. 15 A retail trade can embrace several types of retail business; 
for example, the groceries trade includes the grocery, general store 
and supermarket business types. The classification of twenty-seven 
types of retail business which is used by the census authorities in 
Australia was too broad for the analysis of metropolitan retail activities. 
Ninety-seven types of retail business were identified in the field in 
Hobart, and are listed in Table 2.1. Where a retail establishment 
combined two or more types of business, the presence of each business 
type was noted. 
Retail business area. A retail business area within the city was 
analogous to a 'central place' (service centre) outside the metropolitan 
area. A retail business area was defined by grouping together any 
retail establishments which were separated by less than three 'non- 
central functions' (for example residences), excluding vacant allotments, 
vacant premises and streets . 18 Retail business areas were thus 
comprised of clusters of contiguous and intermixed retail and other 
'central functions'. The functions classified as 'central' on the field 
survey in Hobart are listed in Table 2.2. 17 
Stage 2: The Grouping of Business Areas into  
Nucleated, Arterial and Toint Types  
The information obtained on the field survey was used to 
group Hobart' s retail business areas into 'three retail business area 
types, namely, nucleated shopping centres, arterial business areas, 
and joint shopping centres. 
A retail business area was classified as nucleated, arterial 
or joint according to the percentage of its retail functions which were 
'nucleated' as opposed to 'arterial' in character. 'Arterial business 
functions' were those types of retail business whose success depended 
predominantly upon the attraction of customers from passing vehicular 
traffic rather than from pedestrian flows, and/or which involved much 
"goods - handling" as well as "persons - handling". 'Nucleated 
business functions' were those types of retail business which required 
proximity to pedestrian traffic flows and to the urban population by 
place of residence, and those for which comparison and multipurpose 
shopping trips were important; "goods-handling" was very much less 
important than "persons-handling." 18  Table 2.3 contains a list of 
the types of retail business which were considered 'nucleated' and 
arterial' in Hobart. 
For each retail business area in Hobart, an estimate was 
made of the total number of 'functional units', that is, of the t9V1 
number of occurrences of all types of retail business within it. 	The 
percentage of the functional units in each business area which were 
'nucleated business functions' was then estimated. A bargraph (Fig. 11.1) 
was prepared of numbers of retail business areas versus the percentage 
£ - T • Z  
TABLE 2.1 
RETAIL BUSINESS TYPES AND GROUPS OF RETAIL BUSINESS TYPES, 
HOBART, 	1963 
GROUP OF RETAIL 
BUSINESS TYPES RETAIL BUSINESS TYPE 
1 
2* 
3* 
4* 
5 
Agricultural Machinery 
Sales and Maintenance 
Depot 
Art Dealers 
Book Shop 
Chemists 
Clothing Shop 
A 
B 
C 
A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
P 
Q 
R 
S 
Agricultural machinery sales - 
new 
Agricultural machinery sales - 
used 
Agricultural machinery repairs 
and maintenance services 
Accessories and piecegoods 
Ballet supplies 
Bridal wear 
Children's and baby wear 
Dressmaking, clothing repairs, 
alterations, tailoring 
Family wear 
Furs 
Hiring 
Lingerie and corsetry 
Men's wear 
Millinery 
Shoes - sales, children's 
Shoes - sales, family 
Shoes - repairs 
Sportswear 
Women's wear 
Work wear 
* These groups of business types have only one entry and are 
,called by the name of the single type of retail business 
within them. 	 (Contd.) 
WI 
TABLE 2.1'(contd.) 
RETAIL BUSINESS TYPES AND GROUPS OF RETAIL BUSINESS TYPES, 
HOBART, 
GROUP OF RETAIL 
BUSINESS TYPES 
6* 
7* 
Cycle Shop 
Draper - Haberdashers 
8* Dry Cleaning Depot, 
Depot 
Laundry 
9 Eating Places A 
B 
C 
D 
E 
F 
10* Florists 
11 Food Shop A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
12 Furniture and Home A 
Furnishings Shop 
B 
1963 
RETAIL BUSINESS TYPE 
Cafe or tearooms 
Coffee lounge 
Fish and chip, hamburger shop 
Lunch counter 
Milk bar 
Restaurant 
Bread, cakes and pastry goods 
Confectioners goods 
Cream, milk (fresh) 
Delicatessen goods 
Fresh fish 
Fresh fruit and vegetables 
Fresh meat 
Groceries 
Health foods 
Wine and spirits 
Electrical goods gas and 
heating appliances - new 
Electrical goods, gas and 
heating appliances - used 
These groups of business types have only one entry and are 
called by the name of the single type of retail business 
within them. 	 (Contd.) 
TABLE 2.1 (contd.) 
RETAIL BUSINESS TYPES AND GROUPS OF RETAIL BUSINESS TYPES, 
HOBART, 	1963 
GROUP OF RETAIL 
BUSINESS TYPES 	RETAIL BUSINESS TYPE 
C Electrical goods, gas and 
heating appliances - 
maintenance services 
D Furniture sales - auctioned 
E Furniture sales - antiques 
F Furniture sales - new 
G Furnishings (including blinds, 
floor coverings, light shades 
etc.) 
H Manchester 
J Sewing machine sales - and 
maintenance 
13* General Store 
14* Gift-Souvenir Shop 
15 Hardware (household) 	A Crockery, glassware and plate 
Store 	B Household hardware, glassware, 
plate and paints 
C Paints 
16* Hotel (licensed) 
17* Jeweller 
18* Leather Goods Shop 
19 Machinery Sales, Supplies A Machinery sales 
and Repairs Establish- 	B Machinery maintenance services 
ments (other than 
vehicular or agricultural) 
These groups of business types have only one entry and are 
called by the name of the single type of retail business 
within them. 	 (Contd.) 
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TABLE 2.1 (contd.) 
RETAIL BUSINESS TYPES AND GROUPS OF RETAIL BUSINESS TYPES, 
HOBART, 	1963 
GROUP OF RETAIL 
BUSINESS TYPES RETAIL BUSINESS TYPE 
21 Music Shop 
22 Newsagency - Stationers 
23 Office Supplies and 
Equipment Shop 
24 Personal Services 
Establishment 
A Accessories sales 
B Sales - new 
C Sales - used 
D Servicing and fuelling 
E Spare parts sales 
F Spraypainting, repairs, 
bodyworks etc. 
A Musical instruments 
B Musical instruments - sheet 
music - records 
C Record bar 
A Newsagency and stationery 
Supplies 
B News agency 
C Stationery and art supplies 
A Office stationery 
B Office equipment 
A Barber - tobacconist 
B Beauty salon 
C Hairdresser 
20 Motor Vehicle Sales and 
Services Establishments 
25* Pet Shop 
26* Photographers Studio 
27* Photographic Supplies 
28* Primary Producers' Supplies 
29* Scientific and Precision 
Instrument Shop 
These groups of business types have only one entry and are 
called by the name of the single type of retail business 
within them. 	 (Contd.) 
GROUP OF RETAIL 
BUSINESS TYPES RETAIL BUSINESS TYPE 
30* Second Hand Goods Shop 
(Furniture, Clothing and 
Books) 
31* Sporting Goods 
32* Tobacconists 
33* Toy Shop 
34 Tradesmen's Equipment and 
Supplies Depot 
35 Special Category a 
A Builders' hardware 
B Building supplies (other) - 
manufactured goods 
C Building supplies (other) - 
raw materials 
D Electricians' supplies 
E Glaziers' supplies 
F Joiners' supplies 
G Plumbers' supplies 
A Department store 
B Supermarket 
C Variety chain store 
TABLE 2.1 (contd.) 
RETAIL BUSINESS TYPES AND GROUPS OF RETAIL BUSINESS TYPES, 
HOBART, 	1963 
These groups of business types have only one entry and 
are called by the name of the single type of retail 
business within them. 
a Department stores, supermarkets and variety chain stores 
(e.g. Coles, Woolworths) are classified as a special group, 
being a type of business which are a composite of many of 
the other listed types, and which could be classified 
appropriately in many different groups. 
Source: 	Field Survey, October to December, 1963. 
5-4 
TABLE 2.2 
FUNCTIONS CONSIDERED 'CENTRAL' IN 
HOBART, 1963 a 
1 ADMINISTRATIVE ACTIVITIES 	Nightclubs 
A 	Post offices 	Theatres 
2 BUSINESS SERVICES 	5 FINANCIAL AND REAL ESTATE 
A 	Advertising services 	SERVICES 
Engineering and 	A 	Banks 
scientific services Brokers 
Legal services 	Finance and loan, mort- 
Blueprinting, duplic- 	gage, trust, companies 
ating and stenographic 	Insurance agencies 
services 	 Real estate agencies 
Employment agencies 	Other savings and credit 
(not government) institutions 
Other business 
services 	6 PROFESSIONAL AND SEMIPROFESS- 
IONAL SERVICES 
EDUCATIONAL FACILITIES 	A 	Accountants 
A 	Adult education Chiropodists 
schools 	 Dentists and dental 
Art galleries mechanics 
Dance schools 	Hospitals 
Museums Optometrists 
Music schools 	Physicians and surgeons 
Other health services 
4 ENTERTAINMENT FACILITIES 
A 
	
	Billiard saloons 
Bowling alleys 
Caterers 
Cinemas  
7 RELIGIOUS INSTITUTIONS 
A 	Missions 
Churches 
Gymnasiums 	 (contd.) 
5C 
TABLE 2.2 (contd.) 
FUNCTIONS CONSIDERED 'CENTRAL' IN 
HOBART, 1963 a 
8 RESIDENTIAL SERVICES 	13 OTHER SERVICES 
A 	Lodging houses A 	Private investigation 
Motels 	 bureaux 
9 RETAIL ACTIVITIES 
(refer TABLE 2.1) 
10 SERVICE TRADES 
A 	Services to buildings 
Funeral directors 
Furniture upholsterers 
Mechanics 
Piano tuners 
Printers and publishers 
Other service trades 
11 SOCIAL ORGANISATIONS 
A 	Offices of fraternal 
societies 
Offices of political 
parties 
Offices of religious 
societies 
12 TRANSPORTATION AND STORAGE 
SERVICES 
A 	Commercial carparks 
Furniture removalists 
and storage of household 
goods 
Parcel carriers 	 (contd.) 
TABLE 2.2 (contd.) 
FUNCTIONS CONSIDERED 'CENTRAL'IN 
HOBART, 1963 a 
a 	Functions considered 'central' were noted after inspect- 
ion of the detailed lists supplied in the following 
studies of central places: 	Berry and Garrison (1958); 
Berry (Garrison et alia, 1959, 69 - 70); 
Berry, Barnum and Tennant (1962); 	Berry, (1963); 
Smailes and Hartley. (1961). 
'Central functions' which did not occur in Hobart have been 
omitted from this table. 
The implications of Horwood's and Boyce's discussion of the 
structure of the metropolitan Central Business District were 
also taken into account in the identification of 'central 
functions' on the field survey in Hobart. 	Horwood and 
Boyce suggest that, towards the centre of the city, types of 
activity other than those included in the table above behave 
as central functions. 	They agglomerate and maintain link- 
ages with customers in the rest of the city, and in the city's 
tributary area (Horwood and Boyce, 1959, 15-22). 	In Hobart, 
these activities near the centre of the city were also con- 
sidered central. 	They included central manufacturing, 
wholesaling, warehousing, office and government administration 
functions. 	In cases where doubt was felt regarding their 
classification as 'central' or 'non-central' after inspect-
ion of their premises, entrepreneurs were asked whether their 
customers came from the whole of the city and its tributary 
area. 	The cluster of 'central functions' which was 
finally delimited at the heart of the city therefore approx- 
imated Horwood's and Boyce's "core-frame" area. 	It was 
much larger and functionally more complex than the area 
advanced by Murphy and Vance (1954, 1955) or Davies (1959, 1960) 
as the Metropolitan C.B.D. 	The cluster of retail activities 
at the centre of Hobart formed Hobart's Central Retail Area. 
TABLE 2.3 
'NUCLEATED' AND 'ARTERIAL' RETAIL BUSINESS TYPES, 
HOBART, 1963 
NUCLEATED BUSINESS TYPES a ARTERIAL BUSINESS TYPES a 
2 1A, B, C 
3 6 
4 12?  
5A, 	B, C, 	D, 	E, 	F, 	G, 	H, 	J, 
K, 	L, SI N, 	Q, 	Rf 	S 
7 
19A, B 
20B, 	C, 	D, 
21A 
E, F 
9B, D 23A, B 
11A, B, 	D, 	E, 	G, H, 	J 28 
12B, 	E, 	F, 	G, 	J• 34A, 	B, C, D, E, F, G 
13 
14 (5P 
15A, B, 
17 
18 
(8 
(9A, 	C, 	E, 
d(10 
F 
20A (11C, F, c K 
21B, 	C• (12A, 	C, 	D 
22A, 	.13, 	.0 (16 
25 (24A, 	B, 	C 
27 (26 
30 (29 
31 
32 
33 
35A, B, 	C 
a 	Codes for business types, see TABLE 2.2 
Where sold from a furniture showroom in front of a 
furniture factory 
Where a fruitstall 	 (Contd.) 
TABLE 2.3 (contd.) 
The business types in this group may be either 'nucleated' 
or 'arterial'. 	Which class a given establishment of 
one of these business types belongs to was arbitrarily 
determined in the field. 	Representatives of these 
business types were classified as 'arterial' if they 
occurred in any of the following locations: 
(i) at the margin of a retail business area on a 
• main traffic artery; 
(ii) adjacent to at least two establishments each of 
which was of a 'nucleated' and 'arterial' 
business type, and on a main traffic artery; 
(iii) adjacent to at least one 'arterial' business 
type along a main traffic artery; 
(iv) adjacent to at least two land uses which were 
not retail activities, or one such land use and 
another use which was of a 'nucleated' and 
arterial' retail business type, and on a main 
traffic artery; 
(v) in isolated premises. 
58 
Sources: Mitchell and Rapkin (1954, 16-19, 88-133); 
Forster and Nelson (1958, 20-54); Berry (1959); 
Berry and Garrison (1959, 40-51, 74-75, 84-85, 
89-92, 95-97); Davies (1960). 	It was 
necessary to use the reports of these studies 
because data were not available concerning the 
vehicular and pedestrian traffic-generating 
characteristics of individual types of retail 
business within Hobart, or in any capital city•
of Australia. 	In the Hobart Area Trans- 
portation Study, a sample of trips with a 
retail business type as their destination 
proved too small to yield worthwhile results. 
Correspondence with Mr. J.J. Braithwaite, the 
Managing Director of the Survey Research Centre, 
Sydney, in September, 1965, confirmed that 
information of the type required was not 
available for other areas of Australia. 
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FIG. II. 3 	DISTRIBUTION OF BUSINESS AREAS BY CLASS 
AND TYPE, HOBART, 1964. 
Source: 	Field Survey, October to December, 1963. 
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of their functional units which were of the 'nucleated' variety. The 
bargraph enabled the grouping of Hobart' s retail business areas into 
three types. The first type comprised 158 nucleated shopping centres, 
with 100.00 to 66.67 percent of their functional units of the 'nucleated 
business' variety, the second comprised 88 arterial business areas, 
with 0.00 percent to 33.33 percent of their functional units of the 
'nucleated' business type, and the third contained 25 joint shopping 
centres, with 33.33 to 66.67 percent of their functional units in the 
'nucleated business' category. 
The question of the existence of shopping centres of another 
important type, planned shopping centres, did not really arise in Hobart. 
Only eight centres of the 271 identified were of this description. A 
distinction between the planned and other types of centre was not made 
therefore. 
Stage 3 : The Identification of Classes of Business Area Within  
the Group of Business Areas of Each Type - The Development of  
Nucleated, Arterial and Joint Hierarchies  
Having separated Hobart' s business areas into three types, 
statistical methods were employed to determine whether classes of 
business area existed within each of the three groups of nucleated 
(N), arterial (A) and joint (J) business areas. The results of central 
place studies led to the hypothesis that classes of business area 
should be able to be identified within each business area type by 
their possession of distinctive_nurithers and types of retail facilities. 20 
Higher order classes of business area should be identifiable by their 
distinctive very much larger number and very much greater variety of 
retail facilities than lower order classes of business area. 
To test this hypothesis, an examination was made for the 
N, A and J, business areas separately of : 
(1) 	the relationship between the number of retail establishments 
(Y) and the number of different business types (X) in each business 
area; 
(ii) the relationship between the number of functional units (Y) 
and the number of different business types (X) in each business area; 
(iii) the relationship between the number of functional units (Y) 
and the number of retail establishments (X) in each business area; 
(iv) the relationship between the number of retail establishments 
(Y) and the number of groups of highly complementary or competitive 
business types (X) 21 in each business area; 
(v) the relationship between the number of functional units (Y) 
and the number of groups of highly complementary or competitive 
business types (X) in each business area; 
(vi) the relationship between the number of different business 
types (Y) and the number of groups of highly complementary or 
competitive business types (X) in each business area. 
Scatter diagrams were drawn, firstly, with the X and Y 
values in each of the six cases plotted on arithmetic scales; and, 
secondly, with the X values in each case plotted on an arithmetic 
scale and with Y values plotted on a logarithmic scale. The set of 
scatter diagrams for the N business areas is shown in Figs. 11.2. (1) 
to (x)i the sets for A and j business areas are to be found in 
Statistical Appendices 1 and 2. It was expected that the scatter 
diagrams would reveal a number of distinct classes of N, A and J 
business areas, through the presence of a number of distinctive 
regimes in the relations between the X and Y variables which describe 
the number and variety of retail business area facilities •22 
Inspection of the scatter diagrams revealed strong positive 
curvilinear relationships between each pair of variables, but no 
marked hierarchial regimes were evident. 23 However, the retail 
business areas of each type could be divided into classes by noting. 
where changes occurred in the trends and continuity of the relationships 
(see Figs. 11.2. (i) to (xi); Statistical Appendices 1 and 2). Four 
classes of nucleated shopping centres, three of arterial business areas 
and four of joint shopping centres were identified. Few business areas 
fell in different classes when different relationships were investigated. 
Those that did so were assigned to a class by paying most attention 
to the number of different business types they possessed as 
the best index of status. 
The name and code for each class of business area is listed 
in Table 2.4. The number of classes identified within the group of 
business areas of each type is similar to that discerned in other cities 
of comparable population size. 25 Figs. 1103 and Table 2.5 show the 
spatial and frequency distribution respectively of the business areas 
of each class and type in Hobart. 
The definition of the three types and eleven classes (orders) 
of business area provided fourteen locational classes for the 
classification of the locations of Hobart' s retail establishments. Five 
characteristics of the business areas in the different locational 
classes have implications for the attributes of a retail location in 
the different classes and types of business area. These five 
characteristics are : 
(i) the relative importance of each class and type of 
business area in Hobart; 
(ii) the relationships between number, variety and 
spatial extent of retail facilities and business area status; 
(iii) the number of functional units of each business type 
which are characteristic of each class and type of business area 
(typology of each class and type of business area); 
(iv) the spatial arrangement of establishments by type 
of business within the highest order centre, the Central Retail Area; 
(v) the spacing of business areas by class and type. 
Each of these characteristics are now examined ,in turn, and their 
implications for the attributes of a retail location in the different 
business area classes and types will be described. 

TABLE 2.4 
CLASSIFICATION OF RETAIL BUSINESS AREAS, HOBART, 
1963 
TYPE OF BUSINESS 
AREA 	CLASS OF BUSINESS AREA 
N 	Ni 	Regional shopping centre 
Nucleated Shopping 	N2 	Local shopping centre 
Centre 	N3 	Neighbourhood shopping centre 
N4 	Isolated store 
A 	Al 	Major ribbon 
Arterial Business 	A2 	Minor ribbon 
Area 	A3 	Isolated arterial 
establishment 
J 	J1 	Central Retail Area (C.R.A.) 
Joint Shopping 	J2 	Regional business area 
Centre J3 	Major establishment cluster 
J4 	Minor establishment cluster 
7c. 
TABLE 2.5 
DISTRIBUTION OF BUSINESS AREAS, FUNCTIONAL UNITS AND 
ESTABLISHMENTS BY TYPE AND CLASS OF BUSINESS AREA, HOBART, 
1963 
B.A. 
TYPE, 
CLASS 
BUSINESS 
AREAS 
NO. 	% 
FUNCTIONAL 
UNITS 
NO. 	% 
ESTABLISH- 
MENTS 
NO. 	% 
GROUNDa 
FLOOR SPACE 
Area 
oo's 	% 
(sq.ft.) 
Ni 4 1.5 270 15.0 231 15.3 11898 47.9 
N2 13 4.8 116 6.5 103 6.9 1367 5.5 
N3 35 12.9 99 5.5 104 6.9 972 3.9 
N4 106 39.1 111 6.1 106 7.1 X X 
N 158 58.3 596 33.1 540 36.2 14237 57.3 
Al 2 .7 33 1.9 31 2.1 3853 15.5 
A2 22 8.1 60 3.3 57 3.8 2654 10.7 
A3 64 23.6 66 3.7 64 4.3 X X 
A 88 32.5 159 8.9 152 10.2 6507 26.2 
Jl 1 .4 865 48.2 641 42.9 X X 
J2 1 .4 52 2.9 46 3.1 1441 5.8 
J3 6 2.2 65 3.6 58 3.9 1705 6.9 
J4 17 6.3 59 3.3 55 3.7 951 3.8 
J 25 9.2 1041 58.0 860 53.6 4097 16.5 
ALL BUS- 
INESS 271 100.0 1796 100.0 492 100.0 24841 100.0 
AREAS I 
X 	No information 
a 	Approximate estimates of the ground floor space of the 
retail business areas of classes N1-N3, Al-A2, J2-J4 
could be made using the Hobart Atlas maps at a scale 
of 1" to 1000' and showing allotment and building 
boundaries in areas outside the Central Retail Zone. 
The ground floor space of isolated retail premises 
could not be calculated accurately enough at this 
scale, and in any case field observation showed that 
in most instances the premises housing these uses were 
often also used for other purposes e.g. residential. 
(contd.) 
-71 
TABLE 2.5 (Contd.) 
DISTRIBUTION OF BUSINESS AREAS, FUNCTIONAL UNITS AND 
ESTABLISHMENTS BY TYPE AND CLASS OF BUSINESS AREA HOBART, 
1963 
Ground floor space very closely approximates the 
gross floorspace of retail premises in other business 
areas, since there is little admixture of other uses•
in the same premises, and there is little vertical 
development of retail uses outside the Central 
Retail Area. 
Sources:. 	Field Survey, October to December, 1963; 
Australia, Tasmania, Department of Land and 
Works, Hobart Atlas, (Hobart: The Department), 
1962. 
TABLE 2.6 
MEAN AND RANGE OF THE NUMBER OF FUNCTIONAL UNITS, ESTABLISH-
MENTS, BUSINESS TYPES AND GROUPS OF BUSINESS TYPES, FOR 
BUSINESS AREAS BY CLASS AND TYPE, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
FUNCTIONAL 
UNITS 
K 	
Ra 
' ESTABLISH- 
MENTS 
Ra 
BUSINESS 
R
TYPES 	a R 
GROUPS OF 
BUSINESS WYP] 
)7 	R 
Ni 67.25 64 . 	60.25 69 30.75 18 17.75 4 
N2 8.92 14 7.92 11 7.77 12 6.46 8 
N3 2.83 3 2.57 2 2.66 3 2.54 3 
N4 1.05 2 1.00 0 1.05 2 1.05 2 
N 3.77 98 3.42 96 2.71 39 2.25 18 
Al 16.50 5 15.50 7 11.00 2 7.50 3 
A2 2.73 3 2.59 2 2.41 3 2.13 3 
A3 1.03 1 1.00 0 1.03 1 1.00 0 
A 1.81 18 1.73 18 1.60 11 1.43 8 
J1 865.00 - 641.00 - 96.00 - 37.00 - 
J2 52.00 - 46.00 - 28.00 - 15.00 - 
J3 10.83 7 9.67 4 8.67 5 7.00 3 
J4 3.29 5 3.00 4 3.18 4 3.12 4 
J 41.52 863 31.84 639 9.20 94 5.88 35 
ALL BUS- 
INESS' 6.61 864 5.49 640 2.94 95 2.31 36 
AREAS 
a R = Range 
- bne centre only in this class :f business area 
Source: 	Field Survey, October to December, 1963. 
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Characteristics of the Hierarchies, and 
the Attributes of a Retail Location in  
Each Type and Class of Business Area  
The Relative Importance of Each Class and Type of Business Area  
The relative importance of each class and type of business 
area in Hobart is measured by the number and percentage of the city' s 
retail business areas, functional units, establishments, and retail 
ground floor space each gains (Table 2.5). It is also indicated by 
the mean and range of the number of functional units, establishments, 
business types, and groups of business types per business area for 
the business areas of each type and class (Table 2.6). These 
measures reveal four features of the classes and types of business 
area found in Hobart in 1963. 
Firstly, the dominance of the highest order centre is 
outstanding. The Central Retail Area (11) contains 48.2% and 12.9% 
of the city' s functional units and establishments respectively and 
865 functional units, 641 establishments, 96 types of business and 
37 groups of business types. Secondly, the business areas in classes 
Ni (Moonah, Glenorchy, North Hobart and Bellerive) and 12 (Sandy 
Bay), and to a lesser extent the business areas in class Al, comprise 
a group of subdominant high order commercial areas of differing types. 
They contain 2.6% of Hobart' s business areas, but 19.8% of the city' s 
functional units, 20.5% of its retail establishments and 68.2% of the 
retail ground floor space of business areas for which estimates were 
obtainable. These classes of subdominant business area also 
possess markedly higher average numbers of establishments, functional 
units, business types, and groups of business types per business 
area than the remaining classes, excluding the C.R.A. There is, 
however, a considerable degree of variability between the subdominant 
business areas in these attributes. 
Thirdly, isolated nucleated or arterial functions (N4, A3) 
comprise 67.2% of Hobart' s retail business areas, but are very much 
less important in terms of the percentages obtained of Hobart' s 
establishments (11.4) and functional units (9.8). The N4 and A3 
classes are also of very minor importance in terms of the average 
number of functional units, establishments, business types and groups 
of business types per business area within them. 
Fourthly, the lack of development of arterial business areas 
is apparent. While these areas comprise 32.5% of Hobart' s business 
areas, sixty-four of the eighty-eight are isolated establishments. 
They embrace only 8.9% of Hobart' s functional units, and 10.2% of 
the city' s establishments. Values are low for the average numbers of 
functional units, establishments, business types, and groups of 
business types per business area, for all business areas of this type. 
The degree of variation between different classes of arterial business 
areas in  -rs, these attributes is low, and only the five highest order 
arterial business areas attain some size and degree of functional 
complexity. 
These four features of the classes and types of business 
area in Hobart may arise from Hobart' s immaturity as a metropolis. 26 
But whatever their cause they imply that certain attributes pertain 
to a retail location in each business area class in Hobart. 
Firstly, location in nucleated or joint shopping centres, 
and especially in the higher order classes (Ni, J1, J2), means a 
very much greater probability of proximity to larger numbers of 
competing and complementary retail facilities than in other classes 
of business area. But this probability will vary with the type of 
business of the establishment in question and the typical composition 
of the retail facilities of business areas of each class. This is shown 
in the detailed analysis below of the distributions of establishments 
by type of business which are characteristic of each class of business 
area. 
Secondly, because of the complexity of the highest order 
business area, the C.R.A., the position of a retail establishment 
within the business area will become a significant aspect of its 
location. For customers are willing to walk only limited distances 
on shopping trips within business areas, and they combine visits to 
different types of business in typical ways. 27  Because of these 
tendencies, the position is important of a retail establishment with 
reference to the spatial arrangements of the representatives of 
competing and complementary types of business in a complex business 
area. The analysis of the spatial arrangement of retail facilities in 
the most complex of Hobart' s retail business areas, the Central 
Retail Area, is carried out bel -ow. 
Relationships Between Number, Variety, and Spatial Extent of Retail 
Facilities and Business Area Status. 
The preceding section gave an overview of the status of 
business areas of each class and type. A much more sensitive 
description of the status of business areas is provided by statistical 
models of the relationships between measures of the number, variety 
and spatial extent of retail facilities in the business areas of each 
type (Tables 2.7 and 2.8). These models provide further information 
concerning the nature of the hierarchies of retail business areas in 
Hobart, and concerning the attributes of a retail location in each 
type and class of business area. 
The scatter diagrams in Fig. 11.2 and Appendices 1 and 2 
suggested that the numbers and varieties of retail facilities which 
were found in the individual lower and higher order retail -.business 
areas of each type might be highly predictable. Statistical evidence 
of this fact is furnished by Table 2.7. A condition of predictable 
spatial orderi,of "negentropy, a state of organisation which is the 
converse of entropy and simple noise", is characteristic of the 
system of retail business areas within Hobart. 28 
The form of this statje of organisation differs from that 
found elsewhere in "central place systems" • 29 A normal hierarchial 
organisation of business areas exists if a close and best fitting 
relationship between number of functional - units or establishments 
(Y) and number of business types (X) is given by an equation of the 
form 
log Y = aX + b 

TABLE 2.7 
MODEL I OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART,. 1963 
X Type of B.A. 
Least Squares Regression Equations 
_ 	V 	_ r r2 Sye 
S.L. 
of r 
x- Estab- Business N X = -3.629 + 4.376 Y 2 ( Y 2 = 	.840 + 	.225 X .991 .982 .154 158 
lish- 
ments 
Types ( log Y 	= 	.030 + 	.065 X .885 .783 .173 
A X = -2.142 + 3.083 Y 2 ( Y 2 = 	.731 + 	.302 X .963 .928 .135 88 
( log Y 	=-.091 + 	.135 X .885 .784 .113 cA0 
J X = -3.587 + 3.968 Y 2 ( Y 2 = 	.916 + 	.251 X .997 c .994 c .364 25 
( log Y 	= .489 + 	.027 X .902c •814 c .233 c  
Functional Business N X = -3.430 + 4.137 Y 2 ( Y 2 = 	.839 + 	.238 X .992 .985 .152 158 
Units Types ( log Y 	= 	.041 + 	.067 X .882 .778 .183 
X- A X = -2.096 + 2.989 Y 1/2 ( Y 2 = 	.726 + 	.319 X .976 .953 .114 88 
( log Y 	= 	.087 + 	.141 X .896 .803 .112 
J X = -2.641 + 3.395 Y 2 ( Y 2 = 	.796 + 	.293 X .995 c .993 .487 c 25 ( log Y 	= 	.518 + 	.028 X .907c .823 c  .236 
Estab- Groups of N X = -1.436 + 2.554 Y 2 = 	.610 + 	.371 X .972 .946 .270 0\0 	
0\0 	
0\0
  
1-1  
158 
lish- Business X- ments Types A X = 1.161 + 2.135 Yli Y 2 = 	.595 + 	.433 X .960 .922 .141 88 
X- c c c = 1.136 + 1.472 Y 2 Yll =-.628 + 	.655 X .974 .949 .962 25 
LP\ 
(Contd.) 
TABLE 2.7 (Contd.) 
MODEL I OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART, 1963 
X Type of B.A. Least Squares Regression Equations r r2 Sye 
a S.L. 
of r N
b 
Business 
Types 
Groups 
of Bus-
mess 
Types 
N 
A 
J 
X = 
X = 
X = 
•-2.642 
-1.666 
-4.838 
1- + 3.492 Y 2 
+ 2.609 Y 2 
X- + 4.141 Y 2 
Y 2 = 	.781 
Y1/2 	= 	.676 
0 =1.191 
+ 	.276 
+ 	.357 
+ 	.239 
X 
X 
X 
.982 
.964 
•993 c 
.965 
.929 
•986 c 
.162 
.110 
•250 c 
dp 
158
88 
25 
Functional 
Units 
Estab- 
lish-
ments 
N 
A 
X = 
X = 
X = 
-.006 
.026 
1.155 
1- + 	.902 
+ 	.941 Y 2 
X- + 	.740 
Y 	= 	.041 +1.099 X 	.995 	.991 1.082 
Y 	=-.002 +1.047 X 	.993 	.985 	.294 
Y 	=-1.554+1.351 X 	1.000c1.000c2.206c 
cA0 	
cA0 	
0\0  
158 
88 
25 
Ground 
Floor 
Space 
Estab- 
lish-
ments 
N1-N3 
A1-A2 
J2-J4 
X = 
X = 
X = 
-1.540 
-.944 
-.986 
+ 	.588 log Y 
+ 	.349 lOg Y 
+ 	.426 log Y 
log 
log 
log 
Y 	=2.762 
Y 	=3.322 
Y 	=2.905 
+1.474 
+1.539 
+1.431 
log X .928 
log X .702 c 
log X •720 c 
.861 
.493 c  
.519 c 
.241 
•383c 
•435c 
0\0 	
0\0 	
4:40  
52 
24 
8 
a 	Level of significance of r. 	This is suspect since inspection of the scatter diagrams seems to show that the require- 
ment of a normally distributed bivariate population is not met. 	This also limits the meaningfulness of the estimation 
of the standard deviation of the error of the regression equation estimate of Y (Sye), and produces biased estimates of 
the population parameters a and b in equations of the form Y = a + bX. 
Number of business areas of each type. 
Corrected for small sample size (Ezekiel and Fox, 1959, 300-304). 	 (Contd.) 
TABLE 2..7 (Contd.) 
MODEL I OF. THE RETAIL BUSINESS AREAS. OF EACH TYPE, HOBART,. 1963 
Scatter Diagrams 	 Formulae used  
For N centres: Fig. 11.2; Statistical Appendix 3. 	General equation of form Y = a + bX 
For A areas: 	Statistical Appendicesl 1,3. 
For J centres: Statistical Appendices 2,3.'  
(XY) - NTY.  b= oc 2 ) 	N 07) 2 
a = Y - bX 
2 	4 + xy) - r = 	2 
Z values of transformed correlation coefficients (Lindley and 
Miller, Cambridge Elementary Statistical Tables, 1952, 6) were 
used for the correlation significance test (Hoehl, 1963). 
TABLE 2.8 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART, 1963: 	DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
X 
Type and Class 
Business Area 
First Derivative of Least 
Squares Regression Equation 
in TABLE. 2.7 
Absolute Rate of 
Increase in Y at X 
(1) 	(2) 
Relative Rate of 
Increase in Y at R (%) b 
(1) 	(2) 
Establishments Business Types 
Ni .  
N2 
N3 
N4 
dY .377 + 	.101 .X .650 
. 3:477 
1_160 
.645 
.483 
31.0 
5.8 
17.4 
31.1 
41.7 
dx 
A 
Al 
A2 
A3 
dY .441 + -182 X .732 
2,441 
.879 
.628 
50.0 
14.9 
41.4 
57.9 
dx 
Jl 
J2 
J3 
J4 
dY .459 + ,126 X 1.617 
12.536 
3.982 
1.550 
.860 
15.6 
2.0 
6.3 
16.1 
29.4 
-3 
dX 
(Contd.) 
TABLE 2..8 (Contd.) 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART, 1963: DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
X Type and Class 
Business Area 
First Derivative of Least 
Squares Regression Equation 
in. TABLE. 2..7 
Absolute Rate of _ a 
Increase in Y at X 
.(1). 	(2) 
Relative Rate of 	b 
Increase in Y at R (%) 
(1). 	(2) 
Functional 
Units 
Business Types N 
Nl. 
N2 
N3' 
N4 
dY = .400 + -113 X .707 
1.389 
1.280 
.701. 
.519 
28.2 . 
5.8 
17.8 
, 32.5 
43.7 
dX 
A 
Al . 
A2 
A3' 
dY = .463 + 	.204 X .789 
2..703 
.954 
:673 
51.3' 
15.0 
42.7 
60.5 
dX 
J 
Ji . 
J2 
J3 
J4 
dY = .466 + -171 X 2.031 
16.892 
5.257 
1.940 
1.010 
16.7 
2.0 
6.5 
17.5 
33.8 
a r( 
(Contd.) 
TABLE 2.8 (Contd.) 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART, 1963: DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
X 
Type and Class 
Business Area 
First Derivative of Least 
Squares Regression Equation 
in TABLE 2.7 
Absolute Rate of _ a 
Increase in Y at X 
(1) 	(2) 
Relative Rate of 	b 
Increase in Y at R (%) 
(1) 	(2) 
Establishments Groups of 
Business Types 
N 
N1 
N2 
N3 
N4 
dY = .452 + 	.275 X 1.069 
5.324 
2.225 
1.149 
.726 
51.6 
10.3 
24.7 
47.8 
75.6 
dX 
A 
Al 
A2 
A3 
dY = .515 + 	.374 X 1.050 
3.322 
1.312 
.889 
71.7 
21.8 
57.1 
84.2 
dX 
Jl 
J2 
J3 
J4 
dY = -.822 + 	.858 X 
• 
4.220 
30.905 
12.040 
5.180 
1.853 
40.7 
5.6 
14.7 
33.0 
91.9 
dX 
(Contd.) 
TABLE 2.8 (Contd.) 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART, 1963: DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
X 
Type and Class 
Business Area 
First Derivative of Least 
Squares Regression Equation 
in TABLE 2.7 
Absolute Rate of _ a 
Increase in Y at X 
(1) 	(2) 
Relative Rate of 	b 
Increase in Y at R (%) 
(1) 	(2) 
Business Types Groups of 
Business Types 
N 
Ni 
N2 
N3' 
N4 
dY = .432 + .153X .775 
3.142 
1.418 
.820 
.592 
39.6 
9..7 
21.5 
.37.4 
51.7 
dX 
'A 
Al. 
A2 
A3' 
dY = 
CITC .483 + 	.255 X .846 
2.391 
1.025 
.737 
59.8 
20.1 
49.7 
69.1 
J 
.J1. 
J2 
J3' 
J4 
dY = 
cliC .569 + .114 X 1..240 
4.791 
2.281 
1-368 
.925 
18_3' 
4.8 
10.0 
16.2 
24.6 
(Contd.) 
TABLE 2,8 (Contd,.) 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART,. 1963;: DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
X 
Type and Class - 
Business Area 
First Derivative of Least 
Squares Regression Equation 
in TABLE 2...7. 
Absolute Rate of -a Increase in Y at X 
(I). 	(2) 
Relative Rate of 
Increase in Y at )7 (%) b 
.(1). 	(2) 
Functional 
Units 
Establishments N 
Ni 
N2 
N3 . 
N4 
dY = 
a 1.0987 constant at 1.099 29.0 1..6 
12.5 
. 	38-.3' 	, 
96.4 
A 
Al . 
A2. 
A3' 
dY = 1,0471. constant at 1.047 57.9 
6.5 
. 	38..7 	. 
100.2 
a 7 
J 
Jl 
J2 
J3' 
J4 
dY 1' 3509 constant at 1-3509 1.9 
.2 
2.2 
11.7 
54.1 
dX = 
oo (Contd. )  
4..5 
TABLE 2.8 (Contd.) 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART, 1963: DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
X 
Type and Class 
Business Area 
First Derivative of Least 
Squares Regression Equation 
in TABLE 2.7 
Absolute Rate of _ a 
Increase in Y at X 
(1) 	(2)  
Relative Rate of 
Increase in Y at R (%) b 
(1) 	(2) 
Ground Floor 
Space 
Establishments a = 852.15 X' 47 dX 1527 43.1 
2.4 
18.6 
57•4 
147.5 
5955 
2275 
1334 
852 
N1 
N2 
N3 
N4 
dY = 3233.85 X' 54 dX  4345 
14150 
54.01 
3234 
89.0 
9.9 
59.4 
153.9 
A 
Al 
A2 
A3 
dY = 692.78 X .47 dX 5097 
15590 
5971 
3052 
1844 
oo 
0.1 
Jl 
J2 
J3 , 
J4 
(Contd.) 
TABLE 2.43 (Contd•.) 
MODEL II OF THE RETAIL BUSINESS AREAS OF EACH TYPE, HOBART 1963: DEGREE OF CLUSTER OF RETAIL ACTIVITIES IN BUSINESS AREAS 
BY CLASS AND TYPE 
(a) 	The numerical increase in Y, given a small change in X. 	Different numerical increases in Y will occur with 
different initial values for X. 	The numerical increases in Y which are listed in this table are calculated for 
initial values of X which are 
(1) the three mean values of X (X) per business area, for all the business areas in each of the N, A, J business 
area types; 
(2) the eleven mean values of X (R) per business area, for all the business areas in each of the eleven N, A, J bus- 
iness area classes. 
The numerical increase in Y was estimated by substituting each R for X in the first derivative of the appropriate 
least squares 'regression equation. 
(b) 	The percentage increase in Y given a small change in X. 	Again, different percentage increases in Y will occur with 
different initial values for X. 	The percentage increase in Y often declines as X increases, even when the 
numerical increase in Y increases as X increases. 	The percentage increases in Y which are listed in this table are 
calculated for the same initial values of X which are given in Note (a). 
Sources: 	TABLES 2.6, 2.7. 
But a better relationship is given in Hobart, by an equation of the 
form 
Y2 = aX +b 
	
(Table 2.7) (Statistical Appendix 3). 
This implies that, in the business areas of each of the 
hierarchies in Hobart, establishments and functional units are added 
at much greater relative and absolute rates than normal with increases 
in the number of types of business and in business area status. 
Table 2.8 shows that this is especially true in the upper order 
business areas of each hierarchy, which have very high absolute 
rates of increase. These attributes reveal a greater gap between 
the status of the C.R.A. and the subdominant centres, and other 
retail business areas in Hobart, than has been found so far between 
upper and lower order centres for hierarchies elsewhere. 30  This is 
the result of the very much higher degree of cluster than normal of 
establishments, of functional units, of groups of business types, 
and of business types in the upper orders of business area (Ni, 11, 
32). In comparison with the business areas of the lower order 
classes, the dominant and subdominant higher order centres have a 
much higher rate of duplication of establishments and functional units 
with the addition of a business type; they also have a much higher 
rate of extension of types of business supplying competing or comple-
mentary goods as a new group of business types is added. In 
addition, they have a much greater rate of increase in floorspace with 
the addition of a new retail establishment. Also, within each Ni, 
31, and 12, class, and to a lesser extent in the Al class, a small 
increase between individual business areas in one of the indicators 
of business area status (establishments, functional units, business 
types, groups of business types, floorspace) is associated with a 
much greater change in the number of each of the other indicators 
than occurs for the centres of lower order. 
The characteristics of Hobart' s retail business area 
hierarchies which have just been described have implications for the 
attributes of a retail location within the different classes and types 
of business area. Firstly, the closeness of fit of the models of 
Tables 2.7 and 2.8 to observed conditions means that these models 
accurately describe the number of functional units, establishments, 
floor space, business types and groups of business types of a 
business area at any position on each hierarchial scale. That is, 
these models accurately describe the number and variety of competing 
and complementary facilities with which a retail location in any class 
and type of business area will be spatially associated. Secondly, 
the concentration of retail facilities in upper order business area classes 
reinforces one of the conclusions of the preceding section : that 
location in the higher orders of nucleated or joint shopping centres 
in general means a very much greater probability of proximity to 
larger numbers of competing and complementary retail facilities than 
in other classes of business area. 
The Tvpoloqv of Each Class and Type of Business Area 
But the probability that an establishment location in any 
particular class and type of business area will be close to a larger 
number of competing and complementary facilities will vary according 
to the type of business of the establishment, and according to the 
84. 
numbers and types of retail facilities which are characteristic of the 
particular class and type of business area (the typology of the partic-
ular business area class and type). In order to give some indication 
of what this probability may be for the establishments of different 
business types in Hobart, a typology of each class and type of business 
area was constructed and examined. 
To construct the typologies, for the group of business areas 
of each class and type separately, a tabulation was made of the 
number of functional units of each business type per business area, 
and of the proportions of business areas possessing functional units of 
each type. These tabulations are presented in Tables 2.9 (i) to (iv). 
The business types in the red box in each of these tables have been 
subjectively selected as the set most likely to occff in the type of 
business area designated in the title of the Table. 
Distinctive complexes of retail facilities prove to be 
associated with each type and class of business area in Hobart. In 
nucleated business areas, core functional units are provided by a 
range of convenience goods stores (dry cleaning depots, service 
stations, chemists, newsagencies, groceries, general stores, milk bars, 
green-groceries and butchers). Only seven of the other forty types 
of business represented are arterial types, and, of those, service 
stations are the only business type to attain prominence. The 
functional units of arterial business areas form a contrast. Core 
functional units are provided by motor vehicle:servicing and maintenance 
establishments, milk bars, green-groceries, and hotels. Only 
seven of the remaining twenty-seven types of business are 'nucleated 
shopping functions'. The functional units of joint shopping centres 
are also distinctive for they represent no simple combination of the 
functional units of the other two types of business area. Groceries 
and dry cleaners are less prominent than in nucleated shopping 
centres while special personal services (shoe repair agencies, 
tobacconists-thairdressers, beauty salons), and certain food shops 
(bread, cakes and pastry goods) are particularly well represented. 
Each class as well as each type of business area displays 
characteristic combinations of functional units and types of retail 
business. Both the range of business types and the number of 
functional units in each type increase towards the upper orders of 
each hierarchy. In the subdominant centres in classes Ni and J2 
the introduction of a characteristic range of shopping goods (mainly 
clothing and home furnishings) is noteworthy. Also noteworthy is the 
appearance of a typical range of personal services, and of large-scale 
establishments (department stores, supermarkets and variety chain 
stores). 
However, outside a range of core functions, the business 
areas of each class show some degree of heterogeneity in their 
composition. This is demonstrated by the fact that a high proportion 
of the business types present in any given class of business area 
occur in only a small proportion of the business areas of :the class. 
It is also demonstrated by the fact that many classes of business 
area have less than one functional unit per business area for many 
types of retail business. Business areas in classes A2, A3 and J4 
are particularly heterogenous. The heterogeneity of the business 
areas of each class reflects conditions in which many business types 
occur spasmodically in lower order business areas in each hierarchy 

TABLE 2.9 
TYPOLOGY OF NUCLEATED SHOPPING CENTRES, ARTERIAL BUSINESS AREAS, AND JOINT SHOPPING CENTRES, HOBART, 1963: 
RETAIL BUSINESS TYPES 
Type 
of 
B.A. 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with Functional Units of each 
Business Type 
Number 
of 
B.A.'s 
-c X 
F.U./ 
B.A. 0.00 	- 0.04 	.0.05 	- 0.09 	0.10 	- 	0.19 	0.20 - 0.39 	over 	.39 
0.00 - 0.09 1A, 3,5D, 5E, 5F , 5H, 	5P ,11A, 24B 158 4 
5K,5R,6,9A,9B,9C, 
9F,11D,11E,11F,12A, 
12C,12F,15A,15B, 
15C, 16,19A, 19B, 20C, 
20F,22C,24A,24C,26, 
27,30,33,35A,35B, 
35C 
0.10 - 0.29 8,20D 	4,22A 	11H 
0.30 - 0.49 9E , .11G 
0.50 	- 0.99 13 
0.00 	- 	0.09 1A, 5N, 9.11,9c, 9D, 9F , .51D ,820C, 20E,34B 88 22 
10,11A, 11F, 11G:,.11H, 
12F, 13 . , 19A, 19B , 23B , 
24A, 24B, 24C , 28,29, 
34C 
0.10 - 0.29 16,20F 	9E 
0.30 	- 0.49 20D 
0.00 - 	0.09 1C,2,5A,5B,5C,5G, 	9C 25 42 
5M,5Q,5S,6,7,11B, 
11C,11E,11J,12B, 
12D,12E,18,21A,22B, 
24C,26,29,35C (Contd.) 
TABLE 2.9.(i) (Contd.) 
TYPOLOGY OF NUCLEATED SHOPPING CENTRES, ARTERIAL BUSINESS AREAS, AND JOINT SHOPPING CENTRES, HOBART, 1963: 
RETAIL BUSINESS TYPES 
Type 
of 
B.A. 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with Functional Units of each 
Business Type a 
Number 
of 
Rc 
F.U/ 
B.A. 0.00 - 	0.04 0.05 	- 0.09 0.10 - 0.19 	0.20 	- 0.39 over .39 B.A's 
Jb 0.10 	- 	0.29 1B,511,50,5L,9A, 5D,5R,11K,14 15A 
12H,120,21B,21C, 15B,35B 
22C,23A,27,28,32, 
34A,34D,34E,34F, 
34G 
0.30 	- 0.49 1A,3,5K,11F,15C, 9B,12G 10,33 11H 
19B,23B,25,34C, 
35A 
0.50 	- 0.99 5E,9D 17,19A,20E, 9F,12F,20B, 11D,12C,20C, 5P,11A,24B 22A 
30,31,34B 
1.00 	- 1.99 20A 8,12A 4,16,20F 11G,13,20D, 
24A 
2.00 	- 2.99 9E 
a 	For the code for the business types in the body of the table, refer TABLE 2.2. 
Business types represented in 0.00 - 0.04 of joint shopping centres occur only in the Central Retail Area, 01. 
Mean number of functional units per business area. 
Source: 	Field Survey, October to December 1963. 
TABLE 2.9.(ii) 
TYPOLOGY OF NUCLEATED SHOPPING CENTRES BY CLASS, HOBART,. 1963: RETAIL BUSINESS TYPES 
Class 
of 
B.A. 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with FuRctional Units of each 
Business Type 
Number 
of  
B.A.'s 
Rb 
B.A. 0.00 - 0.24 	0.25-0.49 	0.50 - 0.74 	0.75 	- 1.00 
Ni 0.0 	- 	0.4 5D,5E,5H,7,9B,11H, 4 68 
11J,15C,19A,19B, 
22C,26,27,30 
0.5 	- 	0.9 5F,9C,35C 	1A,3,5K,6 11E 12C 35A 
17 
1.0 - 	1.9 5R,9A,11D 11F 12F, 5N,5P,9F,10,11A,11H, 
• 20F,35B 	15B,20C,24B,33 
2.0 	- 	2.9 . 	4,12A 13,16,24A 
3.0 	- 	4.9 8 
5.0 	- 10.0 9E,11G,20D 
N2 0.0 	- 	0.4 5D,5E,5F,5N,5P,9C, 18,24B 13 9 
11A,11E,15A,1513,16, 
20F,24A,24C,33 
0.5 	- 	0.9 12A 4,11H,20D 	22A 
1.0 	- 1.9 13 	9E,11G 
2.0 	- 	2.9 
3.0 	- 4.9 
(Contd..) 
on —0 
TABLE 2.9 .(ii) 	(Contd.) 
TYPOLOGY OF NUCLEATED SHOPPING CENTRES BY CLASS, HOBART, 1963: 	RETAIL BUSINESS TYPES 
Class 
of 
B.A. 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with FuRctional Units of each 
Business Type 
Number 
of 
B.A. 
Rb 
F.U./ 
B.A. 0-DD..- 	0-24.. 	0.25 	- 	0.49 0.-50 	0-74. . 	0_35 	1.00 
N3 I 	0.0 
0.5 
1.0 
- 0.4 
- 	0.9 
- 1.9 
20D, 24B 
9E, 22A 
11G,13 
35 
N4 I 	0.0 
. 0.5 
- 0.4 
- 
9E,1iGulIH,12A, 
22A 
106 1 
a 	For the code for the business types in the body of the table, refer TABLE 2.2. 
Mean number of functional units per business area. 
Source: 	Field Survey, October to December, 1963. 
—0 
TABLE 2.9. (iii) 
TYPOLOGY OF ARTERIAL BUSINESS AREAS BY CLASS, HOBART, 1963: RETAIL BUSINESS TYPES 
Class 
of 
B.A. 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with Functional Units of each 
Business Type 
Number 
of 
B.A.'s 
Rb 
F.U/ 
B.A. 0.00 - 	0.24 	0.25 	- 0.49 	0.50 - 0.74 	0.75 	- 1.00 
Al 0.0 - 	0.4 2 16 
0.5 	- 	0.9 5N,8,9C,11A,1111, 
, 	19A,19B,20C,20E, 
23B,24A,29 
1.0 	- 1.9 5P,11G,16 
2.0 	- 2.9 20D,20F 
3.0 	- 4.9 9E 
A2 0.0 	- 0.4 5P,8,9C,10,11F,11H, "§-E 22 
12F,13,19B,20C,20E, 
20F,24A,24B,24C, 
34B 
0.5 	- 	0.9 20 
1.0 - 	1.9 16 
A3 0.0 	- 	0.4 1A,5P,9A,9C,9D,9E, 20D 64 
9F,10,16,20C,20E, 
20F,28,34B,34C 
0.5 	- 	0.9 
a 	For the code for the business types in the body of the table, refer TABLE 2.2. 
Mean number of functional units per business area. 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.9. (iv) 
TYPOLOGY OF JOINT SHOPPING CENTRES BY CLASS, HOBART, 1963: RETAIL BUSINESS TYPES 
Class 
of 
B.A. 
, 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with FuRctional Units of each 
Business Type 
Number 
of 
B.A.'s 
Rc 
F.U./ 
B.A. 0.00 - 0.24 	0.25 - 0.49 	050 	- 0.74 	0.75 - 1.00 -- 
b Jl• 1.0 	- 2.9 1C, 	2, 	5A 	5B, 	5C, 	5G, 	5M, 	5Q, 5S, 6, 	7, 	9C 	11B, 11C, 	11E, 	11H, 	11J, 	12B 	12D, • 1 865 
(C.R.A. 
3.0 	- 4.9 
12E, 	12J, 	18, 	21A, 	22B, 	26, 	29, 	35C•
• 1B, 	5H, 	5L, 	12H, 	21B, 	21C, 	22C, 	34D, 	34E, 	34G, 	35B• 
5.0 	- 9.9 1A, 	5D, 	5J, 	5P, 	9A, 	9B, 	10, 	11K, 	12G, 	14, 	15A, 	15B, 19B, 	23A, 	23B, 	27, 	28 	32,• 
10.0-14.9 
33, 	34A, 	34E, 	35A 
3, 	5E, 5K, 	9D, 	9F 	11A 	11D, 	11F, 	12C, 	13, 	15C, 	20A, 	20B, 	22A, 	25 	31, 	34B, 	34C 
15.0-19.9 
•
• 5N, 	11G, 	12F, 	17, 	20C, 	20E, 	24B, 	30•
20.0-29.9 	4, 	5R, 	8, 	19A, 	20D, 	24A•
30.0-49.9 	9E, 	12A, . 16, 	20F 
b J2 1.0 	- 	2.9 • 4, 	5N, 	5P, 	5R, 	9B, 	9C, 	9F, 	10, 11A, 11H, 	12G, 14, 	15A, 	15B, 	16, 	20A, 	20B, 	20C, • 52 
22A, 	24A, 	24B, 	35B• 
3.0 	- 4.9 8, 	9E, 	11D, 	11G, 	20D, 	20F• 
J3 0.0 	- 0.4 8, 	12C, 	20C, 	33 	11D 6 11 
0.5 	- 0.9 
• 
5P 	12A 	11A, 	11H, 16, 	4, 	13•
22A, 	24A, 	24B 
• 1.0 	- 	1.9 • [9E 11G, 20D 
J4 0.0 	- 	0.4 4, 	5P, 	8, 	10, •11E, 	1iG,20D• E 17 3 	 -s) 11K, 	12C, 	16, 	20F, • N 
22A, • 24A, 	24B, 
24C 
0.5 	- 	0.9 • (Conti 
TABLE 2.9.(iv) 	(Contd.) 
TYPOLOGY OF JOINT SHOPPING CENTRES BY CLASS, HOBART, : 1963: 	RETAIL BUSINESS TYPES 
Class 
of 
B.A. 
Number of 
Functional 
Units/B.A. 
Proportion of Business Areas with FuRctional Units of each 
Business Type 
Number 
of 
B.A.'s 
-c X 
F .U/ 
B.A. 0.00 	- 0.24 	0.25 - 0,.49 	0.50 	- 0.74 	0.75 - 1.00 
J4 1..0 	1..9 
a For the code for the business types 
Because there is just one business 
in the body of the table, 
area in classes Jl and J2, 
refer TABLE 2.2. 
only the frequency distribution of business types by the 
number of functional units of each type is tabulated. 
Mean number of functional units per business area. 
Source: 	Field Survey, October to December, 1963. 
9+ 
before becoming characteristic of upper orders (for example, business 
types 9E and 22A in class N4, 4 and 20D in class N3, 5N and 5P and 
5P and 12A in class N2). As well, there are a few business types 
which occur spasmodically in a few classes of business area without 
becoming characteristic of any (for example 5D, 5E in classes Ni and 
N2, 9C in classes Ni, N2 and N3, 19B in classes Ni, Al and J1). 32 
Despite the degree of heterogeneity in the composition 
of the business areas within each class, the typology in Table 2.9 
can be used to describe the typical attributes of a location in a 
business area of each class and type, for the establishments of 
different business types. From Tables 2.9 (i) to (iv), it could be precisely 
determined what were the probable numbers and type of competing and 
complementary retail facilities which would be spatially associated 
in each class and type of business area with a retail establishment 
of each business type. However, there is room only for some 
general comments here. 
For the types of business which are core functions 
nucleated business areas and joint shopping centres (e.g. business 
types supplying groceries, 11A, 13) a retail location in the upper 
classes of these business area types means a very much increased 
probability of location adjacent to competing or complementary establish-
ments (Tables 2.9. (1), (ii) and(iv)). For types of business which are 
core functions of arterial business areas, a location in the upper order 
of these business areas also means very much increased probability 
of location adjacent to competing or complementary facilities (Tables 
2.9. (i) and (iii)). For retail establishment within any class of 
business area the probability varies considerably of a location being 
obtained in a cluster containing a functional unit of a specified 
business type ; this is because of the variation within business area 
classes in the frequency and ubiquity of occurrence of the functional 
units of each business type. 
The Internal Structure of the Central Retail Area (C.R.A.)  
Table 2.9 also shows clearly the size and functional 
complexity of the highest order retail business area, the C.R.A. 
(Table 2.9. (iv)). For a retail establishment:in the C.R.A., a 
significant aspect of its location will be " its position ... with 
reference to the spatial-arrangement of the representatives of margpeting 
and complementary types of business" within the central area. 
The internal structure of Hobart' s Central Retail Area will now be 
described, to reveal the special attributes of a retail location in this 
class of business area. 
The analysis of the spatial firucture of Hobart' s C.R.A. could 
not be made using standard techniques, for data on central city land 
values, retail floorspace, and pedestrian flows were unobtainable in 
1963. The analysis of the spatial structure of the C.R.A. was 
therefore made as follows, Using field survey data on the locations 
and types of business of retail establishments in the C.R.A. 
Thirteen different retail business. groups were selected : 
all retail establishments, nucleated establishments, arterial establish-
ments, convenience goods establishmenls„, shopping goods establish-
ments, department and variety chain establishments, clothing establish-
ments, eating establishments, food establishments, furniture and 
- lectrical goods establishmentf, automotive establishments, building 
95- 
supplies establishments, and personal service establishments. It 
was thought that the spatial patterns of these retail business groups 
would be representative of the spatial patterns of the many different 
types of nucleated function, arterial function, convenience and 
shopping goods establishments within the C.R.A. 35 
For each retail business group separately, an estimate 
was made of the percentage of each C.R.A. blockfront which the 
group occupied; all the C.R.A. blockfronts were then ranked by their 
percentage. For each retail business group, the set of ranked 
percentages comprised a ranked set of indices of the degree of 
concentration of the business group along each blockfront in the C.R.A. 
A map was drawn up for each retail business group, showing the 
quarter of the ranked indices of concentration into which each blockfront 
fell. The maps for the 13 retail business groups are shown in Figs. 
11.4. (i) to (xiii). In these maps contrasts in the degree of spatial 
agglomeration of the different retail business groups are shown by 
contrasts in the spatial distributions of the percentages of the C.R.A. 
blockfronts which they occupy, and by contrasts in the numbers of 
blockfronts which they , occupy. In addition, the variations in the 
degree of concentration of each business group in different parts of 
the C.R.A. is shown by the variations in the percentages of the 
blockfronts which the group occupies in different parts of the C .R.A. 36 
A description of the differences in the degree of spatial agglomeration 
of the retail business groups, and of the different degrees of 
concentration of each in different parts of the C.R.A., leads to certain 
conclusions concerning the attributes of a retail location within the 
C.R.A. 
Differences in the degree of spatial agglomeration of the retail business  
groups. Establishments with nucleated shopping functions and arterial 
business functions are both highly agglomerated within Hobart' s C.R.A.; 
automotive establishments and shopping goods establishments also 
exhibit a high degree of agglomeration (Figs. 11.4. (ii), (iii), (x), (xi)). 
The "hard core" of Hobart' s C.R.A. is comprised of blockfronts with 
64-100% of their frontage occupied by retail establishments of the 
nucleated type (Fig. 11.4. (II)). This core is bounded to the northwest 
and southeast by arterial business developments along Argyle, Murray 
and Harrington Sts. (Fig. 11.4. (iii)); it is in these areas that the 
concentration of automotive establishments occur. 38 - The concentration 
of shopping goods establishments overlaps both the hard core of the 
C.R.A. and the automotive areas (Fig. 11.4. (v)). 
Much more dispersed in comparison with other groups of 
business are convenience goods establishments (Fig. 11.4. (iv), eating 
places (Fig. 11.4. (viii)), food shops (Fig. 11.4. (ix)), furniture and 
electrical goods establishments (Fig. 11.4. (x)), building supplies 
depots (Fig. 11.4. (xii)), and personal service establishments 
(Fig. 11.4. (xiii)). 
Department stores and clothing shops are distinctive in 
that, although their concentration is small in terms of numbers of 
blockfronts occupied, a very high proportion of the five central 
blockfronts in the hard core of the C.R.A. is taken up by these groups 
of business (Figs. 11.4. (vi) and (vii)). 
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FIGS. II. 4. (i) to (xiii) 	BLOCK FRONT CONCENTRATION INDICES 
FOR SELECTED RETAIL BUSINESS GROUPS, 
C. R. A. , HOBART, 1963. 
Note: A block front concentration index was the percentage of a 
block front occupied by a specified retail business group. 
Source: Field Survey, October to December, 1963. 
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Spatial variations in the degree of agglomeration of retail business 
groups. Within each group of retail business, there is considerable 
variation over the C.R.A. in its degree of agglomeration. But the 
pattern of blockfronts with the highest level of development of each 
type reveals that, despite this variability, each class of retail 
business has a typical position within the C.R.A. in relation to the 
positions of other classes of business. For example, specialist 
food shops (confectioners, health food shops, delicatessens), and 
large scale food stores (supermarkets) are concentrated in the hard 
care of the C.R.A. between Harrington, Argyle, Liverpool and Collins 
Sts. They are mixed there with eating places (restaurants, counter 
lunch shops), personal services and shopping goods establishments. 
Food stores of all types are particularly heavily concentrated on the . 
margins of the groups of establishments with 'nucleated shopping' 
functions, and adjacent to the major auto rows. Here they are 
mixed with eating places, furniture and electrical goods establish-
ments, and personal service establishments. 
Attributes of a retail location in the C.R.A. From the preceding 
description it can be seen that establishments of each class of retail 
business with the C.R.A. have developed a characteristic level of 
agglomeration with competing facilities and a characteristic location 
with respect to the positions of other classes of retail business. 
For a nucleated/arterial, convenience/shopping goods establishment 
in the C.R.A., :Figs. 11.4. (1) to (xiii) ; all together summarise its 
location with respect to competing and complementary facilities within 
the C.R.A. 
The Spacing of Business Areas by Class and Type.  
Several important elements in the spatial pattern of retail 
business clusters in Hobart still remain to be described. An analysis 
has not been made of the location of each businessareawith respect 
to the positions of others of the same class and of the same type, and 
with respect to the positions of all other business areas. An analysis 
of the distances between business areas provides information 
concerning the location of an establishment in a given business area 
with respect to the competing and complementary retail facilities in, 
respectively, other business areas of the same class, other business 
areas of the same type, and all other business areas. 
As measures of the relative locations of retail business 
areas in Hobart, the mean and coefficient of variation were calculated 
of the straight line distance in miles from each business area finny, 
to the nearest business area, secondly, to the nearest business area of 
the same type, and thirdly, to the nearest business area of the same 
class. The means and coefficients of variation were calculated 
separately for the business areas of each class and type (Table 2.10). 39 
Table 2.10 reveals the following three features of the spacing 
of retail business areas in Hobart. Firstly, J centres are more 
distant from their nearest business area of the same type and class 
than any other type of business area. N centres are closes to nearest 
neighbours of the same class and type, that is, they were the nearest 
of all types of business area to the business areas withtthe greatest 
likelihood of containing competing and complementary retail facilities. 
Secondly, business areas of each class and type tend to be most 
distant from their nearest neighbour of the same class, and least distant 
from their nearest neighbour of any business area class and type. 
1 05 
Any business area therefore tends to have furthest away the similar 
competing set of facilities of another member of its class. Thirdly, 
the average nearest neighbour distance to business areas of the 
same class is the only distance to vary directly with centre status. 
NI, J1, and J2 centres are particularly far from their nearest business 
area, and from their nearest business area of the same type, that is, 
from business areas supplying a competing complex range of retail 
facilities. Finally, particularly high coefficients of variationdndicate 
the great variability between the members of each group of business 
areas in the distances to their nearest neighbour business areas.. 
Thus, the variatiom is considerable in the location of a retail 
establishment as a member of any group of business areas with respect 
to the locations of the competing and complementary facilities in 
other business areas of the group. Even allowing for the inadequacies 
of straight line distances betweenausiness areas as a measure 
of effective economic distance" , little appears to remain wiain 
Hobart of any regular business area ('' central place") network. 
The lack of regularity in the spacing of Hobart' s retail 
business areas may be explained by comparing Figs 2 ri.3 and 11.5. 
These figures reveal that in Hobart, as elsewhere, strong correla-
tions exist between the spacing of retail business areas, the street 
network, and traffic flows. The C.R.A. lies at the hub of the internal 
transportation system, with the subdominant centres of classes Ni, 
Al and J2 on major roads in between the more important feeder routes 
to the main arterials. The outstanding feature is the clustering of 
most of the arterial business areas, and many of the nucleated w-fl joint 
centres along the major North-South access route to the C.R.A. 
Lower order nucleated and joint centres (N2, N3, N4, J3, J4) are 
dispersed over the minor route networks in the residential sections 
of the rest of the metropolitan area. 
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TABLE 2.10.(i) 
MEAN AND COEFFICIENT OF VARIATION OF THE DISTANCE IN MILES TO 
THE NEAREST BUSINESS AREA, FOR BUSINESS AREAS BY CLASS AND 
TYPE, 	HOBART, 	1963 
BUSINESS AREA 
CLASS AND TYPE 
Ni .72 368.70 
N2 1.21 147.45 
N3 1.74 71.55 
N4 .64 135.90 
N .54 194.40 
Al .37 437.85 
A2 .58 10.35 
A3 .49 85.65 
A .51 97.05 
Jl 1.95 X 
J2 .60 X 
J3 .90 115.05 
J4 .52 164.40 
J .67 134.40 
ALL BUSINESS AREAS .55 107.03 
X 	No information 
Source: 	FIG.II.3. 
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TABLE 2.10.(ii) 
MEAN AND COEFFICIENT OF VARIATION OF THE DISTANCE IN MILES TO 
THE NEAREST BUSINESS AREA OF THE SAME TYPE, FOR BUSINESS AREAS 
BY CLASS AND TYPE, HOBART, 1963 
BUSINESS AREA 
CLASS AND TYPE 
Ni .75 364.05 
N2 1.59 238.65 
N3 .85 84.75 
N4 .75 139.95 
N .84 169.65 
Al .37 89.25 
A2 .88 90.30 
A3 .94 22.35 
A .91 80.70 
Jl 3.75 X 
J2 .60 X 
J3 3.82 93.00 
J4 2.26 122.10 
J 2.64 107.40 
ALL BUSINESS AREAS 1.03 148.50 
X 	No information 
Source: 	FIG.II.3, 
log 
TABLE 2.10. (iii) 
MEAN AND COEFFICIENT OF VARIATION OF THE DISTANCE IN MILES TO 
THE NEAREST BUSINESS AREA OF SAME CLASS, FOR BUSINESS AREAS 
BY CLASS AND TYPE, HOBART, 1963 
BUSINESS AREA 
CLASS AND TYPE 5 
Ni 7.42 79.20 
N2 3.94 104.25 
N3 1.74 70.65 
N4 .96 176.55 
1.54 145.20 
Al 5.25 X 
A2 3.37 72.75 
A3 1.17 124.35 
A 1.81 115.95 
J1 X 
J2 X X 
J3 7.12 107.10 
J4 2.05 116.40 
3.37 140.70 
ALL BUSINESS AREAS 1.80 145.05 
X 	No information 
Source: 	FIG.II.3. 
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REGIONAL MARKETS IN HOBART 
The study of Hobart' s retail business clusters produced 
three types and eleven orders of business area, which comprise 
fourteen locational classes for the classification of the locations of 
Hobart' s retail establishments. There are a number of attributes 
which are typical of the locations of retail establishments within 
each locational class (typical proximity to competing and complementary 
facilities, typical position in relation to the route network and 
residential areas), while there are marked differences between the 
typical attributes of a retail location in different locational classes. 
The study of regional markets in Hobart provides a further set of six 
locational classes for the classification of the locations of Hobart' s 
retail establishments, with a retail location in each regional market 
having its own typical yet distinctive attributes. 
Definition of the Regional Markets  
Concept of the Regional Market 
The regional markets comprised the network of the trading 
areas surrounding the five major regional suburban centres in Hobart, 
that is, the trading areas of the business areas in class N1 (the 
Moonah, Glenorchy, North Hobart, and Bellerive shopping centres) 
and class J2 (the Sandy Bay shopping centre). They also included 
the trading area which the C.R.A. supplied with the range of goods 
sold in the suburban centres. The C.R.A. and the business areas 
of classes N1 and J2 thus together functioned as six regional centres 
in Hobart, supplying varying proportions of their goods from establish-
ments with 'nucleated' and 'arterial' business functions (Fig. II.1). 
Theoretical and empirical studies of central place systems 
suggested that the regional markets contained the trading areas of the 
many lower order N, A and J business areas which were found within 
them. 44 But a version of the idealised nesting pattern of central 
place theory (Fig. II. 6) was unlikely. For studies of consumer shopping 
habits and centre trading areas within the city suggested that, in each 
kegional market, there was a considerable degree of overlap of the 
trading areas of centres of the same order, and also a considerable 
degree of overlap of the trading areas of individual establishments 
possessing the same type of 'nucleated' or 'arterial business function' . 45 
In particular, the trading areas of establishments in the regional centre 
probably overlapped the trading areas of the same types of establishments 
'in many lower order centres, because customers frequently use high 
order centres for the purchase of a good on multiple-purpose trips 
as well as using other local centres supplying the good. 46  The 
regional markets of the six regional centres in Hobart were therefore 
regarded as reasonably distinctive zones of inter-store competition 
and customer circulation. 47 Differences between markets in the 
composition and spatial distribution of their retail facilities, and in 
the spatial distribution and socio-economic characteristics of their 
consumers would produce differences in the nature of a retail location 
within them. 
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Delineation of the Regional Market Boundaries, 
To permit the drawing of the boundaries of the regional 
markets in Hobart, an examination was made of customer travel to 
each of the regional centres, excluding 
tion included an analysis of the places 
of motor vehicles parked in the centres 
Friday, a study of bus traffic movement 
and the delineation of walking distance 
It was assumed that if boundaries were 
the C.R.A. This examina-
of residence of the owners 
during shopping hours on a 
s to and through the centres- 
zones about each centre. w, 49 
drawn to delineate the markets 
of the suburban regional centres only, the remaining area would comprise 
the market of the C.R.A. at the regional level. There appeared no 
other way to separate the market of the C.R.A. at the regional level 
from the market of the C.R.A. at the metropolitan level. 
Parked car survey. On Friday, February 27th, 1964, the registration 
numbers of 5216 motor vehicles parked in and adjacent to the five 
suburban regional shopping centres were recorded. A continuous 
circuit was made by a field worker in each centre between 12 noon 
and 9 p.m. Friday afternoon and evening was selected as the period 
of maximum shopper traffic during the week on the basis of conversation 
with officers of the Retail Traders Association of Tasmania. This 
period could be expected to yield the largest and most reliable sample 
of shoppers by car. The major deficiency of the sample was that, 
because of differing turnover rates in different parts of each centre, 
zones with high turnover rates adjacent to the key traffic-generating 
stores were undersampled during the continuous circuit of each centre 
by the field worker. 
The home addresses of the owners of the parked cars were 
traced in State Transportation Commission files of car registrations 
and the 4937 different residential addresses were plotted on a 1" :1000' 
base map of Hobart, gridded into 40 acre squares. The sample of 
addresses represented the homes of approximately 15% of Hobart' s 
households in 1964. As travel by car and travel from home are 5tpe 
most important types of travel for shopping purposes in Hobart, it 
was considered that an adequate coverage of the basic pattern of 
consumer travel to each suburban regional centre had been obtained. 
On the gridded map of the places of residence of the sampled 
shoppers, a note was made of the proportions of the shoppers in each grid 
square who visited each of the five suburban regional centres by car. 
Figures were added to each grid square showing the estimated number 
of residences (dwelling units) and the car ownership ratio (persons per 
auto) in the area covered by the sqhare. The figures were derived from  
statistics for the "natural regions" of the Hobart Area Transportation 
Study Internal Traffic Zones (Fig. II. 7). 
The final map was the basic tool which was used in the 
delineation of the boundaries of Hobart' s regional markets. 
Unfortunately, it is too large and too detailed to permit the satisfactory 
reproduction of the whole or part of it here. But other maps, some of 
which have been reproduced (Figs. 11.8, 11.9, II. 10), were drawn up 
and used as well to define Hobart' s regional markets. The most 
important of these were employed in the analysis of bus travel by 
shoppers (Figs. II. 8, 11. 9). 
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Bus traffic survey. Fig. 11.8 was prepared using up-to-date 1964 
timetables fac bus serviffs in the Hobart Metropolitan Area, and the 
maps in a Hobart Atlas 	of bus stops and routes. Fig.II.8 shows 
the frequency of bus services in each direction along each route 
through the regional centres between 8.30 a.m. and 6.30 p.m. The 
map reflects the availability of bus transport for custorrers resident 
in different parts of the city, and also the volumes and directions of 
flow of customers by bus during store trading hours (normally 9.00 - 
6.00 p.m. , Monday to Friday). 
A series of maps were also drawn up to show the 'potential 
bus passenger catbhment area' of each regional centre. The 'potential 
bus passenger catchment area' of a regional centre covered the area 
within 660 yeards of every bus stop on certain parts of Hobart' s 
bus routes. These parts were only those route segments which had 
services passing first through th.e regiotial.centre:tin quakiohl5efore 
reaching any other regional centre. Fig. 11.9 shows one of the 53 
'potential bus catchment areas' of the regional centres in Hobart. 
Walking distance zones. Finally,walking dist ance zones were drawn 
at successive 220 yard distances, firstly, from the nearest establish- 
ment in each suburban regional centre, and secondly, from the maximum 
pedestrian traffic intersection in each regional centre. It was assumed 
that 660 yards was the maximum distance customers would walk to 
a destination in a centre and that customers living within this distance 
of a suburban regional centre would be likely to walk tO it and patronise 
its stores. (Fig. 11.10). 
Regional market boundaries. Using all the maps showing the possible 
use of five suburban regional centres by car, bus and foot, five zones 
of customer circulation oriented towards each regional centre were 
subjectively identified. The boundaries of these five zones formed the 
boundaries of the regional markets of the five suburban regional centres, 
and defined an area left over as the regional market of the C.R.A. To 
draw the boundaries of each market, the grid squares of the 1" :1000' 
parked car survey base map were allocated between markets according 
to predetermined and arbitrary criteria. The criteria which were used 
are listed in Appendix 1 ; they combined and weighted the attractiveness 
of each regional centre to the customers coming by car, bus or on foot 
from each grid square. The final network of the six regional markets 
in Hobart is shown in Fig.11.11. 
The regional market boundaries form the "class limits" 
of six "locational classes" for tlhe classification of the locations of 
Hobart' s retail establishments. 	The characteristics of the retail 
facilities and of the consumers in each regionei market have implications 
for the attributes of a retail location in each. 	Accordingly, an 
examination is made firstly, of the nature of the hierarchies of retail 
business areas within each market, and secondly, of the spatial 
distribution and socio-economic characteristics of the consumers 
within each market. 
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The Hierarchies of Business Areas, and 
the Attributes of a Retail Location in  
Each Regional Market  
Five characteristics of a regional market' s business areas 
affect the nature of the location of a retail establishment within it. 
They are : 
(i) the relative importance of the market in Hobart' s 
retail structure; 
(ii) the relative importance of business areas of each 
class and type within the market; 
(iii) relationships between the number, variety and 
spatial extent of retail facilities in business areas within the market; 
(iv) the typology of the business areas of the market; 
(v) the spacing of the market' s business areas. 
The Relative Importance of Regional Markets  
The relative importance of each regional market in Hobart's 
retail structure is shown by the overall degree of development of the 
hierarchies of retail business areas within it. Differences in the 
relative importance of markets are reflected in variations between 
them in the numbers and proportions gained of the total business areas, 
functional units, establishments, and square feet of retail ground floor 
space in Hobart. 
Tables 2.11 and 2.12. (1) to (ii) show that the Central City 
market is followed in descending rank order by North Hobart, Moonah, 
Glenorchy, Sandy Bay and Bellerive in terms of numbers and proportions 
gained of the city's business areas, functional units and establish-
ments. (An exception is that the positions of Moonah and North 
Hobart markets are reversed with respect to numbers of establishments.) 
The Central City market is much more important than any other because 
it contains the Central Retail Area (C.R.A.). The high proportion of 
functional units and establishments in the Central City market, and in 
particular in the C.R.A., means that the other markets contain 
considerably less than their share of functional units and establishments, 
tiven their share of Hobart' s business areas. 
Ground floor space estimates were available only for 
business area classes Ni to N3, Al to A2, and 12 to J4. Moonah 
market is followed by North Hobart, Central City, Glenorchy, Sandy 
Bay and Bellerive markets by retail ground floor space. 
The measures of relative importance of each market, that 
is of the overall development of the hierarchies of business areas in 
each market, help define the characteristics of a retail location in each 
market with respect to competing and complementary facilities. 
Tables 2.11 and 2.12. (i) to (ii) give the total number of competing and 
complementary facilities, (business areas, establishments, functional 
units) and the space they occupy in each market. The tables show 
that the location of an establishment in the Central City market, 
for example, is different from a location for an establishment in the 
Bellerive market, because in the former region it is spatially associated 
with a greater number of business areas, establishments, and 
functional units, with the business areas occupying a greater ground 
floor area. 
The Relative Importance of Business Areas of Each Class and Type  
Within Regional Markets. 
Variations between markets also occur in the relative 
importance within them of business areas of each class and type. 
These variations are revealed in three ways. Firstly, they are 
reflected in variations between markets in the frequency distribution 
of business areas by class and type (Table 2.11). Secondly, they 
are revealed in differences between markets in the frequency 
distribution of functional units, establishments, and retail ground 
floor space by type and class of business area (Tables 2.12. (i) to 
(iii). Thirdly, they are reflected in variations between markets in 
the average composition and range in composition of business areas 
of each class and type, as measured by the mean and range of the 
numbers of functional units, of establishments, of business types, 
and of groups of business,types per business area. (Tables 2.13 
(1) to (iv) ). 
Frequency distribution of business areas by class and type within 
each market. Table 2.11 reveals two outstanding characteristics 
of the variation between markets in the frequency distribution of 
business areas by class and type. Firstly, variations are 
considerable in the proportions of the business areas of each market 
in each type of business area. This is shown particularly when 
these proportions are compared with the norms represented by the 
proportions of Hobart's retail business clusters in each type of 
business area (Table 2.5). For example, over half the business 
areas of all markets are of type N, but Glenorchy market with 66% 
of its business areas of this type has well above the all Hobart 
percentage of 58, and Moonah market has somewhat below the all 
Hobart percentage with 52 percent of its business areas of type N. 
Moonah market has a relatively high percentage, and North Hobart 
market a relatively low percentage of business areas of the arterial 
type. Central City, North Hobart and Bellerive markets have 
relatively higher percentages of their business areas of the joint 
type, and Moonah and Glenorchy markets have relatively low 
percentages of their business areas of this type. 
Secondly, there is considerable variation in the 
proportions of the business areas of each market which are in each 
class of business area, particularly in comparison with the norms 
represented by the proportions of Hobart' s retail business areas in 
each class of business area (Table 2.5). North Hobart and Glenorchy 
markets have abnormally high percentages of business areas in class 
N4 (isolated establishments) ; in Sandy Bay and Central City markets, 
Ni centres are absent and replaced by upper order joint centres. 
Central City, North Hobart and Bellerive markets have an abnormally 
low development of A2 areas, with Glenorchy and Sandy Bay markets 
possessing an abnormally low representation of business areas of 
class A3. Moonah market has a very strong representation of 
business areas of both A2 and A3 classes. 
The frequency distribution of business areas by class and 
type within each regional market in Table 2.11 defines additional 
characteristics of a retail location in each market with respect to 
competing and complementary retail facilities. For example, from 
Table 2.11, location in the Moonah market implies association with 
clusters of retail establishments where a high proportion of these 
establishments are of arterial types and are found in clusters of A2 
and A3 status. Location in the Moonah market also implies location 
among clusters of retail establishments with a particularly weak 
development of joint centres, and an average representation of clusters 
of predominantly nucleated business functions (N centres). 
Frequency aistribution of functional units, establishments, and retail  
ground floor space by type and class of business area within each market. 
Differences between markets in the status of each business area class 
and type are also reflected in differences in the frequency distribution 
within each market of functional units, establishments and retail ground 
floor space by type and class of business area. 
Tables 2.12. (i) to (iii) show that there is most variation 
between markets in the extent to which the functional units, establish-
ments and retail ground floor space are concentrated in the highest 
order of centre (Ni, J1 or 12). This is also revealed when the figures 
in Tables 2.12. (1) to (iii) are compared with the norms represented by 
the percentages of Hobart' s total functional units, establishments, 
and retail ground floor space in business area classes Ni, J1 and 12 
(Table 2.5). The Central Retail Area is particularly dominant in its 
market, with Moonah, Glenorchy and Sandy BaleigOrTawhat less important 
in theirs. North Hobart and Bellerive are least dominant in their 
markets. 
Tables 2.12. (1) to (iii) and Table 2.5 also show that the 
relative importance of other classes and types of business area within 
each market varies considerably. For example, Glenorchy market has 
above normal proportions of its establishments and functional units in 
the lower order classes N3, N4, A2 and J3, while North Hobart market 
has an unusually high proportion of its establishments in classes N4 and 
A3. 
Tables 2.12. (i) to (iii), taken in comparison with Table 2.11, 
provide still more detailed information concerning the characteristics 
of a retail location within each regional market with respect to the 
spatial distribution of competing and complementary retail facilities. 
Location in Sandy Bay market, for example, implies location in 
association with one retail business cluster of 144,000 sq. ft. ground 
floor space taken up by fifty two establishments and forty six functional 
units which possess nucleated and arterial business functions. It also 
implies location in association with two other clusters of establishments 
with equal proportions of nucleated and arterial functions (J centres), 
thirteen other clusters of retail establishments with nucleated business 
functions (N centres), and seventeen clusters of retail establishments 
with arterial business functions (A areas). The total numbers of 
establishments and functional units and the total ground floor space of 
each of these types of cluster is given in the figures for Sandy Bay market 
in Tables 2.12. (i) to (iii). 
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TABLE 2.11 
NUMBER AND PROPORTION OF BUSINESS AREAS BY CLASS AND TYPE IN 
EACH REGIONAL MARKET, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
C.CITY 
No. Pn. 
N.HOBT. 
No. Pn. 
MARKET 
MOONAH 
No. Pn. 
GLENORCHY 
No. Pn. 
SANDY BAY' 
No. Pn. 
B'RIVE 
No. 	Pn. 
Ni 0 .00 1 .02 1 .02 1 .02 0 .00 1 .05 
N2 5 .07 1 .02 1 .02 2 .05 1 .04 3 .14 
N3 8 .12 7 .11 6 .11 8 .18 3 .13 3 .14 
N4 26 .39 28 .45 20 .37 18 .41 9 .39 5 .24 
N 39 .58 37 .60 28 .52 29 .66 13 .56 12 .57 
Al 1 .02 1 .02 0 .00 0 .00 0 .00 0 .00 
A2 3 .04 2 .03 7 .13 6 .14 3 .13 1 .04 
A3 16 .24 14 .23 17 .32 7 .16 4 .17 6 .29 
A 20 .30 17 .28 24 .45 13 .30 7 .30 7 .33 
J1 1 .20 0 .00 0 .00 0 .00 0 .00 0 .00 
J2 0 .00 0 .00 0 .00 0 .00 1 .04 0 .00 
J3 1 .02 3 .05 0 .00 1 .02 1 .04 0 .00 
J4 6 .09 5 .08 2 .04 1 .02 1 .04 2 .10 
J 8 .13 8 .13 2 .04 2 .04 3 .12 2 .10 
ALL 
B.A.'s 67 1.00 62 1.00 54 1.00 44 1.00 23 1.00 21 1.00 
Pn. 
CITY .25 .23 .20 .16 .09 .08 
B.A.'s 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.12.(i) 
NUMBER AND PROPORTION OF FUNCTIONAL UNITS BY CLASS AND TYPE OF 
BUSINESS AREA IN EACH REGIONAL MARKET, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
C.CITY 
No. Pn. 
N.HOBT. 
No. Pn. 
MARKET 
MOONAH 
No. Pn. 
GLENORCHY 
No. Pn. 
SANDY BAVB 1 RIVE 
No. Pn. No. Pn. 
Ni 0 .00 52 .27 99 .53 84 .46 0 .00 35 .41 
N2 48 .05 15 .08 7 .04 15 .08 11 .09 20 .24 
N3 26 .03 22 .11 17 .09 20 .11 8 .07 6 .07 
N4 28 .03 29 .15 20 .11 20 .11 9 .08 5 .06 
N 102 .11 118 .61 143 .77 139 .76 28 .24 66 .78 
Al 19 .02 14 .07 0 .00 0 .00 0 .00 0 .00 
A2 7 .01 4 .02 20 .11 19 .11 8 .07 2 .02 
A3 17 .02 14 .07 18 .09 7 .04 4 .04 6 .07 
A 43 .05 32 .16 38 .20 26 .15 12 .11 8 .09 
Jl 865 .83 0 .00 0 .00 0 .00 0 .00 0 .00 
J2 0 .00 0 .00 0 .00 0 .00 52 .47 0 .00 
J3 8 .01 29 .15 0 .00 13 .07 15 .14 0 .00 
J4 19 .02 15 .08 7 .04 3 .02 4 .03 11 .12 
J 892 .86 44 .23 7 .04 16 .09 71 .64 11 .12 
ALL 1037 1.00 194 1.00 188 1.00 181 1.00 111 1.0 85 1.00 B.A.'s  
Pn. 
CITY' 58 
FUNCT. .11 .10 .10 .06 .05 
UNITS' 
123 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.12. (ii) 
NUMBER AND PROPORTION OF ESTABLISHMENTS BY CLASS AND TYPE OF 
BUSINESS AREA IN EACH REGIONAL MARKET, HOBART, 1963 
B.A. 	 MARKET 
TYPE, 
CLASS 
C.CITY 
No. Pn. 
N.HOBT. 
No. Pn. 
MOONAH 
No. Pn. 
GLENORCHY 
No. Pn. No. Pn. 
SANDY BA., y/WRIVE 
No. Pn. 
Ni 0 .00 48 .27 97 .53 68 .46 0 .00 28 .34 
N2 43 .05 12 .07 6 .03 14 .10 9 .09 19 .25 
N3 22 .03 19 .11 17 .09 19 .13 7 .07 6 .08 
N4 26 .03 28 .16 20 .11 18 .12 9 .09 5 .07 
N 91 .11 107 .61 140 .76 119 .81 25 .25 58 .74 
Al 19 .02 12 .07 0 .00 0 .00 0 .00 0 .00 
A2 7 .01 4 .02 20 .11 16 .11 8 .08 2 .03 
A3 16 .02 14 .08 17 .09 7 .05 4 .04 6 .08 
A 42 .05 30 .17 37 .20 23 .16 12 .12 8 .11 
J1 641 .80 0 .00 0 .00 0 .00 0 .00 0 .00 
J2 0 .00 0 .00 0 .00 0 .00 46 .46 0 .00 
J3 8 .01 26 .15 0 .00 12 .08 12 .12 0 .00 
J4 16 .02 15 .08 7 .04 3 .02 4 .04 10 .13 
J 665 .83 41 .23 7 .04 15 .10 62 .62 10 .13 
ALL 
B.A.'s 798 1.00 178 1.00 184 1.00 147 1.00 99 1.00 76 1.00 
Pn. 
CITY 	.54 .12 .13 .10 .07 .04 
ES TABS 1 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.12. (iii) 
GROUND FLOOR SPACE a BY CLASS AND TYPE OF BUSINESS AREA IN 
EACH REGIONAL MARKET (00,000's sq.ft.) 
B.A. 	 MARKET 
TYPE, 
CLASS 
C.CITY 
Sq. Pn. 
Ft. 
N.HOBT. 
Sq. Pn. 
Ft. 
• MOONAH 
Sq. Pn. 
Ft. 
GLENORCHX/SANDY 
Sq. 	Pn. 
Ft. 
Sq. 	Pn. 
Ft. 
BAX/WRIVE 
Sq. Pn. 
Ft. 
Ni .00 .00 1.41 .30 7.69 .88 1.88 .63 .00 .00 .92 .62 
N2 .61 .14 .14 .03 .10 .01 .22 .07 .03 .01 .27 .18 
N3 .23 .05 .29 .06 .15 .02 .12 .04 .14 .05 .05 .03 
N4 XXXXXXXX XXXX 
N .84 .19 1.84 .39 7.94 .91 2.22 .74 .17 .06 1.24 .83 
Al 2.84 .65 1.02 .21 .00 .00 .00 .00 .00 .00 .00 .00 
A2 .29 .07 .55 .12 .72 .08 .50 .17 .57 .22 .03 .02 
A3 XXXXXXXX XXXX 
A 3.13 .72 1.57 .33 .72 .08 .50 .17 .57 .22 .03 .02 
J1 X X .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
J2 .00 .00 .00 .00 .00 .00 .00 .00 1.44 .56 .00 .00 
J3 .16 .04 .97 .20 .00 .00 .23 .08 .35 .14 .00 .00 
J4 .22 .05 .38 .08 .07 .01 .01 .01 .05 .01 .23 .15 
J .38 .09 1.35 .28 .07 .01 .24 .09 1.84 .71 .23 .15 
ALL 
B.A.'l 
4 .35 
1.00 4.761.00 8.73 1.00 2.96 1.00 2.58 1.00  . .5 
Pn. 
CITY .17 .19 .35 .12 .10 .06 
G.F.S. 
X 	no estimate of ground floor space 
a 	See footnote a, TABLE 2.5 
Source: 	as TABLE 2.5. 
TABLE 2.13.(i) 
MEAN AND RANGE OF THE NUMBER OF FUNCTIONAL UNITS, FOR BUSINESS 
AREAS BY CLASS AND TYPE IN EACH REGIONAL MARKET, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
C.CITY R 	Ra N.HOBT. R 	Ra 
MARKET 
MOONAH R 	Ra GLENORCHY R 	Ra SANDY BAY R 	Ra 'RIVE R 	Ra 
Ni 0.00 - 52.00 - 99.00 - 84.00 - 0.00 35.00 - 
N2 9.60 13 15.00 - 7.00 - 7.50 1 L1.00 - 6.67 1 
N3 3.25 3 3.14 3 2.83 2 2.50 2 2.67 1 2.00 0 
N4 1.08 1 1.04 1 1.00 0 1.11 2 1.00 0 1.00 0 
N 2.62 18 3.19 51 5.11 98 1.79 83 2.15 10 4.40 21 
Al 19.00 - 14.00 - 0.00 - 0.00 - 0.00 - 0.00 - 
A2 2.33 1 2.00 0 2.86 1 3.17 3 2.67 2 2.00 - 
A3 1.06 1 1.00 0 1.06 1 1.00 0 1.00 0 1.00 0 
A 2.15 18 1.88 13 1.58 2 2.00 4 1.71 3 1.14 0 
Jl 8.65 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 
J2 0.00 - 0.00 - 0.00 - 0.00 - 32.00 - 0.00 - 
J3 8.00 - 9.67 2 0.00 - 13.00 - 15.00 - 0.00 - 
34 3.17 4 3.00 3 3.50 3 3.00 - 4.00 - 5.50 - 
J 	111.50 863 5.50 7 3.50 3 8.00 10 23.67 48 5.50 1 
ALL 15.48 864 3.13 51 3.48 98 4.11 83 4.83 51 4.05 34 B.A.'s 
a 	R = Range 
Sources: 	TABLES 2.11.(i), 2.11.(ii). 
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TABLE 2.13,(ii) 
MEAN AND RANGE OF THE NUMBER OF ESTABLISHMENTS, FOR BUSINESS 
AREAS BY CLASS AND TYPE IN EACH REGIONAL MARKET, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
C.CITY R 	Ra N.HOBT. R 	Ra 
MARKET 
MOONAH R 	Ra GLENORCHY R 	Ra SANDYBAY B'RIVE R 	Ra 	R 	Ra 
Ni 0.00 - 48.00 - 97.00 - 68.00 - 0.00 - 28.00 - 
N2 8.60 11 12.00 - 6.00 - 7.00 1 9.00 - 6.33 4 
N3 2.75 2 2.71 2 2.83 2 2.38 1 2.33 	1 2.00 0 
N4 1.00 0 1.00 0 1.00 0 1.00 0 1.00 	0 1.00 0 
N 2.33 15 2.89 47 5.00 96 4.10 67 1.92 	8 3.87 27 
Al 19.00 - 12.00 - 0.00 - 0.00 - 0.00 - 0.00 - 
A2 2.33 2 2.00 0 2.86 2 2.67 2 2.67 	2 2.00 - 
A3 1.00 0 1.00 0 1.00 0. 1.00 0 1.00 	0 1.00 0 
A 2.10 18 1.76 11 1.54 3 1.77 3 1.71 	3 1.14 1 
Jl 6.41 - 0.00 - 0.00 - 0.00 - 0.00 - 0.00 - 
J2 0.00 - 0.00 - 0.00 - 0.00 - 46.00 - 0.00 - 
J3 8.00 - 8.67 1 0.00 - 12.00 - 12.00 - 0.00 - 
J4 2.67 6 3.00 3 3.50 3 4.00 - 4.00 	- 5.00 2 
J 33.13 335 5.13 7 3.50 10 31.00 3 20.67 	42 5.00 2 
ALL 
B.A.' 11.91 640 2.87 47 3.41 96 3.34 67 4.30 45 3.62 27 t 
a 	R = Range 
Sources: 	TABLES 2.11.(i), 2.11.(iii). 
TABLE 2.13. (iii) 
MEAN AND RANGE OF THE NUMBER OF BUSINESS TYPES, FORBUSINESS 
AREAS BY CLASS AND TYPE IN EACH REGIONAL MARKET, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
C.CITY R 	Ra N.HOBT. R 	Ra 
MARKET 
MOONAH R 	Ra GLENORCHY SANDY BAy„ R 	Ra 	R 	Ra B'RIVE R 	Ra 
Ni 0.00 - 26.00 - 40.00 - 35.00 - 	0.00 - 22.00 - 
N2 8.40 12 12.00 - 6.00 - 7.50 1 9.00 - 6.17 0 
N3 3.00 2 3.00 3 2.66 2 2.37 2 2.67 2 2.00 0 
N4 1.07 1 1.03 1 1.00 0 1.11 2 1.00 0 1.00 0 
N 2.41 16 4.10 25 2.99 39 3.10 39 2.07 8 3.43 8 
Al 12.00 - 10.00 - 0.00 - 0.00 - 0.00 - 0.00 - 
A2 4.33 1 2.00 0 2.14 1 3.00 3 2.33 1 2.00 - 
A3 1.06 1 1.00 0 1.05 1 1.00 0 1.00 0 1.00 0 
A 5.60 11 1.64 9 1.37 2 1.92 2 1.57 2 1.14 0 
Jl 96.00 - 0.00- 0.00 - 0.00 - 0.00 - 0.00 - 
J2 0.00 - 0.00 - 0.00 - 0.00 - 28.00 - 0.00 - 
J3 7.00 - 7.67 3 0.00 - 12.00 - 10.00 - 0.00 - 
J4 2.67 2 2.80 2 3.00 2 3.00 - 4.00 - 5.50 1 
J 14.87 94 4.62 7 3.00 2 7.50 9 14.00 24 5.50 1 
ALL 4.85 95 2.45 25 1.55 39 2.04 34 1.17 27 2.45 21 B.A.'s 
a 	R = Range 
Sources: 	TABLE 2.11.(i); 	Field Survey, October to 
December, 1963. 
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TABLE 2.13. (iv) 
MEAN AND RANGE OF THE NUMBER OF GROUPS OF BUSINESS TYPES FOR 
BUSINESS AREAS BY CLASS AND TYPE IN EACH REGIONAL MARKET, 
HOBART, 1963 
B.A. 
TYPE, 
CLASS 
C.CITY R 	Ra N.HOBT. R 	Ra 
MARKET 
MOONAH R 	Ra GLENORCHY R 	Ra SANDY Viity/BIRIVE = x 	R X 	Ra 
Ni 0.00 - 17.00 - 19.00 - 20.00 	- 0.00 - 15.00 - 
N2 7.00 	8 9.00 1 5.00 - 7.00 	0 7.00 - 4.67 	4 
N3 2.75 	2 2.85 	3 2.67 	2 2.37 	4 2.33 	2 1.67 	1 
N4 1.07 	1 1.03 	1 1.00 	0 1.11 	2 1.00 	0 1.00 	0 
N 0.71 10 1.56 16 1.46 18 1.82 19 1.23 	8 1.60 14 
Al 9.00 	- 6.00 - 0.00 - 0.00 	- 0.00 - 0.00 - 
A2 2.00 	0 2.00 	0 1.57 	1 2.50 	3 6.33 	1 2.00 - 
A3 1.00 	0 1.00 	0 1.00 	0 1.00 	0 1.00 	0 1.00 	0 
A 1.55 	8 1.41 	7 1.16 	1 1.69 	1 3.28 	2 1.14 	1 
Jl 37.00 - 0.00 - 0.00 	- 0.00 - 	0.00 	- 0.00 	- 
J2 0.00- 0.00- 0.00- 0.00- 	LL5.o0 	- 0.00 - 
J3 6.00 - 6.67 	1 0.00 - 9.00 - 	7.00 - 0.00 	- 
J4 2.67 	2 2.80 	1 3.00 	2 3.00 	- 	4.00 	- 5.00 	2 
J 7.37 35 4.25 	5 3.00 	2 6.00 	6 	8.67 	11 5.00 	2 
ALL 2.61 36 2.14 16 1.74 18 2.38 19 	2.82 	14 2.71 14 B.A.'s 
a 	R = Range• 
Sources: 	TABLE 2.11.(i); 	Field Survey, October to 
December, 1963. 
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Average composition and range in composition of the business areas of  
each class and type within each market. The average composition 
and range in composition of thebusiness areas of each class and type 
provide the final indication of the relative importance of each class 
and type of business area within a regional market. Variations between 
markets in these respects are revealed by Tables 2.13. (1) to (iv). The 
tables contain the mean and range of the number of functional units, 
establishments, business types and groups of business types for 
business areas by class and type in each regional market. The degree 
of variation between markets in these measures is most clearly revealed 
when a comparison is made with the figures of Table 2.6. These 
latter figures comprise the mean and range of the numbers of functional 
units, establishments, business types, and groups of business types 
per business area, for the business areas of each class and type in 
the whole of Hobart. 
Tables 2.13. (i) to (iv) and Table 2.6 show that there is 
considerable variation between markets in the relative importance of 
each class and type of business area indicated in these ways. To 
illustrate, reference may be made to the Moonah and Bellerive markets. 
In Moonah market, business areas in classes Ni and A2 are much 
above the city average for these classes in average numbers and variety 
of retail facilities. These business areas are relatively more important 
in the Moonah market than business areas of the same class in other 
areas. Business areas of other classes or types are below average in 
numbers and variety of retail facilities, and are relatively less important 
in the Moonah market. On the other hand, in the Bellerive market, 
business areas of each class or type, with the exception of class 14, 
are below the city average for the relevant class or type in average 
numbers and variety of retail units. Class 14 is relatively more important 
in the Bellerive market that it is in the other markets. 
The range in composition and the average composition of 
business areas of each class, type and regional market provide further 
information concerning the attributes of a retail location in each 
market. Location in each regional market implies location among different 
clusters of competing and complementary facilities. These clusters of 
facilities possess the differing central tendency and degree of 
variability in number and variety which is indicated in Tables 2.13. (i) 
to (iv). 
Relationships between the Number Variety and Spatial Extent of the 
Retail Facilities of the Business Areas Within Regional Markets 
As well as variations between markets in the relative 
importance of business areas of each class and type, variations between 
markets occur in the relationships between the number, variety and 
spatial extent of retail facilities of their business areas. 
However, variations between markets in the relationships 
for N centres alone could be identified, for there was an insufficient 
number of centres in the two other types of business area to permit the 
identification of relationships for them. 
Because even the number of N centres in each market was 
small, the following three relationships only were examined for each 
market: 
(1) 
	
number establishments (Y) versus number of business types 
(X) in N centres; 
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FIG. II. 12. (i) 
SIGNIF. 
LEVEL 	CORRECTED* 
of r SYE EQUATION 
BA 
CLASS 	N 
UNCORRECTED CORRECTED* 
r2 	r2 
1 CENTRAL CITY N1-N4 39 08858 X 0 01 02300 Y1/2 = 08691 + 0 2192 X 
2 NH. HOBT N1-N4 37 .9801 X .01 01475 Y1 2 = .8096 + .2370 X 
3 MOONAH N1-N4 28 .9927 .9924 .01 .1467 Y3/2 = 08440 + .2273 X 
4 GLENORCHY N1-N4 29 09773 .9764 .01 .2103 Y3'2 = .9138 + .2127 X 
5 SANDY BAY N1-N• 13 09371 .9314 .01 .1275 Y1/2 = .6689 + .3378 X 
6 BELLERIVE N1-N4 12 .9972 o9958 .01 02005 Y3/2 = .9198 + 0 2658 X 
* Corrected for small sample size 0 
1 31 
i•ESTABLISHMENTS 
4s 
Nam 
AN= 
(>1 
UNCORRECTED CORRECTED* SL 
r2 	of r 
CORRECTED* 
SYE EQUATION 
MARKET 	BA 
CLASS N 	r2 
II. 120(ii) 
1 CENTRAL CITY N1-N4 39 09704 X .01 .1146 Y3/2 = 0 7345 + .2987 X 
2 NH.HOBT N1-N4 57 .9791 X 001 .1147 YY2 = .7761 + .2694 X 
3 MOONAH N1-N4 28 09958 09957 01 .0695 YY2 = .7315 + 	2992 X 
4 GLENORCHY N1-N4 29 .9903 .9899 .01 .0975 YY2 = .7976 + .2631 X 
5 SANDY BAY N1-N4 13 •9981 .9979 01 .0265 Y3/2 = .6689 + .3378 X 
6 BELLERIVE N1-N4 12 09451 .9374 .01 .2560 Y3/2 = .9198 + .2658 X 
* Corrected for small sample sizeo 
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SIGNIF. 
MARKET 	BA 	UNCORRECTED CORRECTED* LEVEL CORRECTED* 
CLASS N 	r2 	r2 	of r 	SYE EQUATION 
 
.8200 
.7927 
.4212 
.6444 
.1375 
.2236 
1..0200 
0 2406 
1 N2-N3 13 .6809 .6519 
2 N1-N3 9 .8633 .8438 .01 
3 N1-N3 8 • 9821 .9791 .01 
4 N1-N3 11 69299 .9221 .01 
p(a) N2-N3 4 .9194 .8791 .10 
(5(b) J2 1 N1-N3 5 .9231 68975 .02 
6 N1-N3 7 .8540 .8248 .01 
ALL N1-N3 52 .8608 X .01 
log Y = .1765 . 
log Y = 2.9528 
log Y = 2.6433 
log Y = 2.5761 
log Y = 3.3067 
log Y = 3.3040 
log Y = 2.5712 
log Y = 2.7621 
+ .0844 log 
+ 1.2244 log 
+ 1.6363 log 
+ 1.5366 log 
+ 1.1481 log 
+ 1.1364 log 
+ 1.7071 log 
+ 1.4743 log 
* Corrected for &Mall sample size. 
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(ii) number of business types (Y) versus number of groups of business 
types (X) in N centres; 
(iii) retail ground floor space (Y) versus number of establishments 
(X) in N centres. 
To the observations of X and Y for the nucleated shopping 
centres of each market, regression equations were fitted which were 
of the same form which characterised each pair of variables for the 
nucleated shopping centres for the whole of Hobart (Table 2.7). A 
high degree of correlation of the observations of each pair of variables 
was found. The same state of spatial organisation of retail facilities 
which occurs in Hobart as a whole is evident in each market (Figs. 
11.12. (1) to (iii)). 56 But the differences in the 'b' values between 
markets for the equations relating each pair of variables reveal variations 
between markets in the nature of the relationships between each pair 
of variables. To give an example, a comparison may be made of the 
'b' values of the regression equations for Sandy Bay market with the 'b' 
values of the appropriate regression equations for other markets. The 
Sandy Bay market has high 'b' values for the relations number of 
establishments versus number of business types (Fig. 11.12. (i)), and 
number of business types versus number of groups of business types 
(Fig. 11.12. (ii)). These high 'b' values reflect the fact that, except 
for the smallest size business areas, nucleated shopping centres of 
each order in the Sandy Bay market have a higher level of duplication 
of the establishments of retail business types (Fig. 11.12. (i)), and a 
higher level of development of closely competitive or complementary 
retail facilities (Fig. II. 12. (ii)). On the other hand, the Sandy Bay 
market has a low 'b' value for the relation floorspace versus establishments. 
This is because the lowest orders of nucleated shopping centre in Sandy 
Bay have a particularly large size of retail establishments, while the 
higher orders have particularly small areas (Fig. 11.12. (iii)). 
The characteristics will differ of a retail location in a 
nucleated shopping centre in each market, because of the variations 
between markets in the nature of the relationships between each pair 
of variables. Location with respect to competing and complementary 
retail facilities will vary between markets, for there are differences 
between markets in nucleated shopping centres of the same order in 
the extent of duplication of the establishment s of business types (Fig. 
11.12. (ii)), in the level of development of closely competitive or 
complementary facilities (Fig. 11.12. (ii)),andithe average size of 
establishment (Fig. 11.12. (III)). 
The Typology of the Business Areas in Each Regional Market 
In addition to variations between markets in the relations 
between the number and variety of N centre retail facilities, there are 
variations in the types of business which appear in each market' s'ailegl. 
Because of the small numbers of business areas of each class and type 
in each market, it was not possible to develop a typology of the 
composition of business areas of each class and type for every market, 
as was done for Hobart as a whole (Tables 2.9. (i) to (iv)). But the 
types of business which are characteristic of all the business areas 
of each market could be indicated by recording the total number of 
functional units in the market of each business type, and the proportion 
of the market' s business areas possessing functional units of each 
business type (Tables 2.14. (i) to (vi)). In each of the tables of the 
series 2.14, business types in the top left hand corner are rarest in 
)31 
occurrence and the least widely distributed among the business areas 
of the market. Business types in the bottom right hand corner are 
most frequent and ubiquitous in occurrence, and may be said to be 
typical of the business areas of the market. 
Tables 2.14. (1) to (vi) reveal two outstanding features of 
the variations between markets in the types of business which occur 
within them. Firstly, there is a great difference in the total number 
of business types found in each market. The full range of 97 only 
appears in the Central City market which contains to C.R.A., North 
Hobart market has 29, Moonah 45, Glenorchy 41, Sandy Bay 34, 
and Bellerive, only 23. Secondly, differences occur in the types of 
business which are typical of each market, that is, in the business 
types which occur in .10 or above of a market' s business areas. 
General stores (13), milk bars (9E), butchers (11G) and service stations 
(20D) are ubiquitous in all markets, although the number of occurrences 
of each varies between markets. But to these are added as characteristic 
business types, hotels (16) and newsagencies (22A) in the Central City 
market, shoe repairs depots (5P), groceries (11A), hotels (16), garages 
(20F) and newsagencies (22A) in the North. Hobart market, garages (20F) 
in the Moonah market, groceries (11H) and barber-tobacconists (24A) in 
the Glenorchy market, cake shops (11A), groceries (11H), chemists (4), 
hotels (16), newsagencies (22A) and barber-tobacconists (24A) in the 
Sandy Bay market, and chemists (4), groceries (11A), newsagencies 
(22A) and women' s beauty salons (24B) in the Bellerive market. 
The variation between markets in the types of business 
which occur within them, and in the frequency and ubiquity of their 
occurrence, implies that retail locations in different markets vary. They 
differ with respect to the positions and numbers of representatives of 
the competing and complementary business types with which they are 
spatially associated in each market. Tables 2.14. (1) to (vi) describe 
the probable associates of a retail establishment which is situated in 
the class of retail location represented by each regional market. The 
tables also indicate the probability of any one type of business being 
found as an associate of a given retail establishment in a regional 
market. 
The Spacing of Business Areas in Each Regional Market  
Variations between markets also occur in the spacing of 
business areas of each type and in the spacing of all types of business 
area (Tables 2.15. (1) to (iii)). The very small number of business areas 
in many classes in each regional market precluded the analysis of the 
variations between markets in the spacing of business areas of each 
class. 
All business areas, and each type of business area, tend 
to be closest together in the older inner city area of North Hobart market 
and farthest apart in the outer, newly-developing suburban market of 
Sandy Bay. Business areas tend to be more evenly spaced in the Moonah, 
North Hobart and Bellerive markets than the other markets. 
Despite these differences in business area spacing between 
markets the features which were observed to be characteristic of the 
spacing of business areas in the entire metropolitan area may be identified 
in the spacing of the business areas of each regional market. 57 J centres 
in each market tend to be more distant from their nearest neighbours of 
the same type and class than any other type of business area. N centres 
tend to be the closest of all types of business area to their nearest 
LT Z - VT Z 
TABLE 2.14.(i) 
TYPOLOGY OF BUSINESS AREAS, CENTRAL CITY MARKET, a HOBART, 1963 
Total 
Fanctional 
Units in 
Market 
Mean F.U./ 
Business 
Area 
Proportion of Business Areas with Functional Units of 
.00 	- 	.04 .05 	- 	.09 	_10 - 	.19 
each Business Typeb 
.20 - 	.39 	over .39 
1 - 2 .01 - 	.03 1C, 	.2, 5A, 5B, • C, 	.5F, • G, 	5M, 5Q, 	. 
5S, .6, 7, 9D, 11B, 	11C, 	11E,. 11J, . 
12B, 	12D,. 12E, 	12J,:18, 	21A, 	25, . 
35C 
3 - 5 .04 - 	.07 1B, 5D, 511, 	• L, 	9A,.12H, 	14, 21B, . 9C, 	24C 
21C, 	22C, 	•23A, 	.29,. .34D,. .34E, 	.34F, 
34G, 35A 
6 - 9 .08 - 	.13 1A, 5J, 9B, 11K, 	12G,. 15A, 	19B, . 1111,. 15B 
23B, 	27, 	28,. 32, 	33; 	34A,. 35B 
10 - 14 ,14 - 	.21 3, 	5E, 	5K, 	9 I, 	10, 	11D, 	11F, 	12C, 5P, 11A 
15C, 	20A, 	20B, 	22B, 	26, 	31, 34B, 
34C 
15 - 19 .22 - 	.29 . 5N, 	12F, 	17, 20C, 	30 
20 - 29 .30 5R, 	19A, 	24A 4, 	20E, 	24B 22A 
30 - 49 .44 - 	.73' 12A 20F 11G 16 20D 
50 and over .74 and over 9E 13 
a 	Number of business areas in market, 67 	The codes for the business types in the body of the table are 0 
to be found in TABLE 2.2 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.14 *(11) 
TYPOLOGY OF BUSINESS AREAS, NORTH HOBART MARKET, a HOBART, 1963 
. Total 
Functional 
Units in 
Market 
Mean 
Business 
Area 
Proportion of Business Areas with Functional Units 
.00 	- 	.04 .05 	- 	.09 	.10 	- 	.19 
'  of each Business Typeb 
.20 - 	.39 	over 	.39 
1 - 2 .01 - 	.03 5N, •9C, 	9F, 	10 11E, 	15B, 17, 
19A, 19B, 	24C, 33, 	35B 
3 - 5 .04 - 	.08 11A, 12A, 12C, 
20C, 24B 
6 - 9 .09 - 	.15 4, 	8, 24A 16, 20F, 22A 
10 - 14 .16 - 	.23 5P, 20D 11H 
15 - 19 .24 - 	.31 11G 
20 - 29 .32 - 	.47 9E 
30 - 49 .48 - 	.70 13 
50 and over . 	.80 and over 
a 	Number of business areas in market, 62 	The codes for the business types in the body of the table 
are to be found in TABLE 2.2 
Source: 	Field Survey, October to December, 1963. 
TABLE 2:.14,(iii) 
TYPOLOGY CT BUSINESS AREAS, . MOONAH MARKET, a HOBART, 1963 
Total 
Functional 
Units in 
Market 
Mean F.U./ 
Business 
Area 
Proportion of Business Areas with Functional Units of each Business Type 
. .00 	- 	.04 .05 - 	.09 	-10 	- -19 	.20 - -39 	over. 39 
1 - 2 .01.- 	.04 l r. 3; 5D, 5E, 511, 5K, .6, 7, 9D, 
10, .11D,..11J,:11K,. 12C,. 12F, 15B, 	. 
17, 	19B, .20E, .26,. 34C, 	35A, .35B, 
35C 
.3'- 	5 .05 	- 	.10 5N, 	5R, 	.8, 	.9A, 	.9F,..11A, 	11F, 12A, 	. 5P, 11H, 16, 22A 
24B . 34B 
6 - 9 .11 - 	.17 20C, .24A 
10 - 14 .18 7 	.26 20D, 	20F 
15 - 19 .27 - 	.36 9E,. 11G 
20 - 29 -37 - 	.54 13 
30 - 49 .55 	- 	.91. 
50 and over .92 and over. 
a 	Number of business areas in market, 54 	 The codes for the business types in the body of the table 
are to be found in TABLE 2.2 
Source: 	Field Survey, October to December, 1963.• 
Total 
Functional 
Units in 
Market 
1 - 2 
3 - 5 
6 - 9 
10 - 14 
15 - 19 
20 - 29 
30 - 49 
50 and over 
Mean F.U./ 
Business 
Area 
.02 - .05 
.06 - .12 
,13 - .21 
.22 - ,33 
-34 - .44 
.45 - .67 
.68 -1,12 
1 -13. and over 
Proportion of Business Areas with Functional Units of each Business Typeb 
.00. -. .04 	 .05 - .09 	-10 - -19 	.20 - „39 	over ,39 
3; .5F, 5K, 5R, fi, 9B, 9F, 11D, 11E, 1, .9A 11A, 
15B,: 15C, .20C, .20F, .22C, 28,..31, 	liF. 
34B,. .35A,. .35B 
5N, 12F 	 5P, 9C, 10, 16,•
22A, 24B, 33 
4, 8,_12A 	•24A 
11H, ,20D 
11G 
9E 	13 
TABLE 2.14.(iv) 
TYPOLOGY OF BUSINESS AREAS, GLENORCHY MARKET, a HOBART,_19fi3 
a 	Number of business areas in market, 44 	The codes for the business types in the body of the table 
are to be found in TABLE 2.2 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.14.(v) 
TYPOLOGY OF BUSINESS AREAS, SANDY BAY MARKET, a HOBART, 1963 
Total 
Functional 
Units in 
Market 
Mean F.U./ 
Business 
Area 
Proportion of Business Areas with Functional Units of each Business 
.04. 	 .05 	.09 	-10 	- -19 	.20 	,39 
Typeb 
over „39 
1 - 2 .04 - ,12 5D, • E, 5N, 5P, 5R, .9B, .9C, .9F, 
10, 12G,..14, 15A,. 15B, .20A, 20B, 
20C, 	24B,..33;. 34B,. .34C,. .35A 
3 - 5 .13 	- 	.25 2OF 8, 11D 4,...11A, 1111, 22A 
24A 
6 - 9 .26 - 	.42 16 11G 
10 - 14 .43 	- 	.64 20D 13 
15 - 19 .65 	- 	.85 9E 
20 - 29 .86 	-1.29 
30 - 49 1.30 	-2.16 
50 and over 2.17 and over 
a 	Number of business areas in market, 23 	The codes for the business types in the body of the table 
are to be found in TABLE 2.2 
Source: 	Field Survey, October to December 1963. 
TABLE 2.14,.(vi) 
TYPOLOGY. OF BUSINESS AREAS, a BELLERIVE MARKET, HOBART,. 1963 
Total 
Functional 
Units in 
Market 
Mean F.U./ 
Business 
Area 
Proportion of Business Areas with Functional Units of each Business Type b 
. —00 	- 	.04. .05 - 	.09 	-10 	- 	.19 	.20 	- 	.39 	over 	.39 
1 - 2 .04 - 	.13 5F, 5N, 5P, 2, .9C, 12A, 15B,. 16, . 	10, 11A 
20C, 	20F, 	24A, .27, 33' 
3 - 5 .14 - 	.27 4, 22A, 	24B 
6 - 9 .28 - 	.46 11H, 13 
10 - 14 .47 - 	.70 9E 11G, 20D 
15 - 19 .71 - 	.94 
20 - 29 .95 -1...41 
30 - 49 1..42 -2,37 
50 and over 2,32 and over 
a 	Number of business areas in market, 21 	The codes for the business types in the body of the table 
are to be found in TABLE 2.2 
Source: 	Field Survey, October to December, 1963. 
TABLE 2.15. (i) 
MEAN AND COEFFICIENT OF VARIATION OF THE DISTANCE IN MILES TO 
THE NEAREST BUSINESS AREA, FOR BUSINESS AREAS BY .TYPE AND 
REGIONAL MARKET 
MARKET _ 	N 
X .V 
_ 
X 
A 
X 
J 
V 
ALL B.A.'s 
X 	V 
C. CITY .72 	181.25 .43 58.62 .48 68.75 .61 170.73 NTH. HOBART .46 	45.18 .33 27.27 .46 22.58 .42 50.00 MOONAH .55 	54.05 .42 50.00 .40 0.00 .49 51.51 
GLENORCHY .72 	29.16 .55 70.27 .64 109.30 .64 51.16 SANDY BAY 1.38 	153.26 1.57 84.76 1.06 61.97 1.39 125.80 BELLERIVE .81 	48.14 .51 29.41 .60 0.00 .69 43.47 
Source: FIG. 	11.3. 
TABLE 2.150(11) 
MEAN AND COEFFICIENT OF VARIATION OF THE DISTANCE IN MILES TO 
THE NEAREST BUSINESS AREA OF THE SAME TYPE, FOR BUSINESS AREAS 
BY TYPE AND REGIONAL MARKET 
MARKET _ 	N 
X V 
_ 
X 
A 
V 
J ALL B.A.'s 
C. CITY .79 	164.15 .87 75.86 2.16 118.75 1.57 43.80 
NTH. HOBART .52 	48.57 .58 89.74 .88 33.89 .58 61.53 MOONAH .67 	48.88 .67 48.88 1.12 52.00 .70 51.06 
GLENORCHY .96 	51.56 .91 119.67 7.69 109.94 1.21 161.72 
SANDY BAY 1.41 147.87 1.95 53.07 2.88 132.29 1.75 119.65 BELLERIVE 1.20 	51.25 .84 17.85 .60 0.00 1.02 4.41 
Source: FIG. 	11.3. 
TABLE 2.15.(iii) 
MEAN AND COEFFICIENT OF VARIATION OF THE DISTANCE IN MILES TO 
THE NEAREST BUSINESS AREA OF THE SAME CLASS, FOR BUSINESS AREAS 
BY TYPE AND REGIONAL MARKET 
MARKET _ 	N 
X V 
_ 
X 
A 
V 
_ 
X 
J 
V 
ALL B.A.'s 
X 	V 
C. CITY 1.53 	106.86 1.57 153.33 3.58 129.70 1.72 135.65 
NTH. HOBART 1.15 	144.15 1.99 76.69 1.20 71.25 1.23 124.39 MOONAH 1.15 335.06 .82 47.27 1.42 0.00 1.05 91.42 
GLENORCHY 1.48 	75.75 1.60 100.95 11.19 120.37 1.93 156.58 SANDY BAY 2.88 	160.93 3.19 95.77 5.92 107.08 3.25 130.41 BELLERIVE 3.30 	96.36 3.33 139.63 .60 0.00 3.06 116.66 
Source: FIG. 	11.3. 
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TABLE 2.16 
ACREAGES OF RESIDENTIAL LAND, REGIONAL 
MARKETS, HOBART, 1963 
MARKET 	 RESIDENTIAL LAND 
ACRES 	% MARKET AREA 
CENTRAL CITY 
NORTH HOBART 
MOONAH 
GLENORCHY 
SANDY BAY 
BELLERIVE 
1401 41.8 
1227 70.6 
909 38.2 
1205 34.9 
969 46.5 
824 47.7 
Source: 	1" : 40 chains land use map provided by Hobart 
Area Transportation Study Authorities. 
TABLE 2.17.(i) 
THE DISTRIBUTION OF CONSUMERS IN REGIONAL MARKETS, HOBART, 1964 a 
C. CITY NTH.HOBART MOONAH GLENORCHY SANDY BAY BELLERIVE 
POPULATION 	 27,187 
% total city population 	 0 	23.44 
DWELLING- UNITS ' 7,673 
% total city dwelling units 24.97 
CONSUMER DENSITY 
1, Persons per residential acre 	 19.41 
2. Dwelling units per residential acre 	5.48 
CONSUMER INCOME AND SOCIO-ECONOMIC STATUS 
1. 
2. 
3. 
Mean 
Mean 
Mean 
annual 
annual 
annual 
income 
income 
income 
per 
per 
per 
dwelling unit 0E1 
person per dwelling unit (I) 
full-time employee per h'hold (4) 
1,409 
395 
981 
HOUSEHOLD SIZE 
1. Persons per dwelling unit 	 3.54 
CONSUMER AGE STRUCTURE 
•1. Pn. juvenile dependents in population 	.24 
2. Mean number of juvenile dependents per dwelling unit 	,87 
CONSUMER MOBILITY AND TRAVEL 
•1. Mean automobiles per dwelling unit .96 
2. Mean persons per automobile 	 3.68 
.3. Pn. population employed .40 
4. Mean persons, employed per dwelling unit 	1.40 
20,892 17,622 22,736 14,452 13,072 
18.02 15.20 19.61 12.46 11.27 
5,908 4,397 5,259 4,295 3,203 
19.22 14.31 17.11 13.97 10.42 
9,260 6,542 7,865 8,613 5,329 
19.25 1360 16,35 17.90 11.08 
17.03 19-37 18.87 14.91 . 	15.86 
4.82 4.84 4_36 4.43 .3.89 
1,567 . 1,488 1,496 2,0. 05 1,6. 63 
443 .371 346 596 408 
1,069 937 934 1,406 1,321. 
. 3.54 4.08 4.32 . 3.36 4.08 
.28 -33 .35 .27 .43 
.99 1,31 . 	1.53 .89 1.75 
. 1-15 .80 1.06 1-39 .86 
.3.09 4.99 4.07 2.42 4.80 
.42 .40 -37 .42 -31 
. 1,47 . 	1.59 1-60 1.43' 1,26 
AGGREGATE ANNUAL HOUSEHOLD INCOME (4000) 	 10,502 
% total city income 	 21.82 
47 a 	Refer to Appendix 2 for methods of calculation. 	b 	It is assumed that each dwelling unit contains one 	..c household. 
Source: Wilbur Smith and Associates, Hobart Area Transportation Study, preliminary tabulations and Home Interview Questionnaire 
TABLE 2.17. (ii) 
COEFFICIENTS OF VARIATION. OF CHARACTERISTICS OF CONSUMERS IN REGIONAL MARKETS, HOBART, 1964 a 
C. 	CITY • NTH.HOBART MOONAH GLENORCHY SANDY BAY BELLERIVE 
CONSUMER DENSITY 
1. Persons per residential acre 1..01 .20 .13 -18 _15 .26 
2. Dwelling units per residential acre .84 	. .46 .46 .56 .23 .26 
CONSUMER INCOME AND SOCIO-ECONOMIC STATUS 
1. 	Annual income per dwelling unit (4) -33' _12 .09 .24 .28 .16 2. 	Annual income per person per dwelling unit ch .41 .16 -13 -18 .29 .25 
3. 	Annual income per full-time employee per household (i) ,38 -11. .09 .16 .28 -16 
HOUSEHOLD SIZE 
1- 	Persons per dwelling unit .18 .07 .06 .10 .08 .18 
CONSUMER AGE STRUCTURE 
1- 	Pn.' juvenile dependents in population .69 ..39 .22 -34 -35 .27 2. 	Number of juvenile dependents per dwelling unit ..73 _37 .27 .27 .42 _36 
CONSUMER MOBILITY AND TRAVEL 
1. 	Automobiles per dwelling unit .27 .23 -32 .39 .22 ,33 2- 	Persons per automobile -32 .27 -31 .47 .22 .54 .3. 	Pn. population employed 	. -15 .08 .05 -11 .12 .16 4. 	Persons employed. per. dwelling unit .06 .00 .03 .00 .06 .00 
a 	Refer to Appendix 2 for methods of calculation. 	It is assumed that each dwelling unit contains one 
household. 
Source: Wilbur Smith and Associates, Hobart Area Transportation Study, preliminary tabulations and Home Interview Question-
naires. 
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neighbours of the same type and class. Business areas of each type 
tend to be most distant from their nearest neighbours of the same type 
and least distant from their nearest neighbour of any business area 
class and type. Particularly high coefficients of variation indicate 
great' variability between the members of each group of business areas 
in distances to nearest neighbours. The regularly spaced business 
area network of central place theory does not seem to appear in any 
market. 
All these characteristics of the spacing of business areas 
have implications for the attributes of a retail location in each regional 
market. For example, a location in a business area in the North Hobart 
market implies an increased probability of location nearest to the 
similar set of complementary and competing facilities provided by 
another business area of the same type. On the other had, a location 
in the Sandy Bay market implies a decreased probability of location 
nearest to the similar set of complementary and competing facilities 
provided by another business area of the same type. The statistics 
in Tables 2.15. (1) and (iii) describe the attributes of a retail location 
in each market with respect to the competing and complementary 
facilities in, respectively, all other business areas, other business 
areas of the same type, and other business areas of the same class. 
The Spatial Distribution of Consumers  
and the Attributes of a Retail Location  
in Each Regional Market  
Not only are there differences in the attributes of a 
retail location within each market, which arise from differences in 
their retail business area hierarchies, there are also differences in 
the attributes of a retail location in each market which arise from 
differences in the spatial distribution of consumers within each 
market at their place of residence, and from differences in the spatial 
distribution of consumers within each market in traffic flows. 
Distribution of Consumers by Place of Residence in Regional Markets 
There are two aspects of the distribution of consumers 
by their place of residence within each regional market which have 
implications for the location of retail establishments: firstly, the 
locations of each market' s households; and secondly, the degree of 
spatial variation in, and the central tendency of, the socio- economic 
characteristics of each market' s consumers. The description of the 
locations of households includes an examination of the extent and 
position of residential land use (Table 2.16; Figure 11.13), the total 
numbers of dwellings and population, and the residential and population 
densities in each market (Tables 2.17. (i) and (ii)). The description 
of the central tendency and spatial variation in the characteristics of 
consumers includes an examination of the status, income and age 
structure of each market's population and households, and of their 
family size (Tables 2.17. (1) and (ii)). 
Tables 2.16 and 2.17. (1) to (ii) show that there is 
considerable variation between markets in the distribution of consumers 
by place of residence. The variation comprises part of the variation 
between markets in the attributes of a retail location with respect to 
consumers within them. 
The Central City ritarket. The residences of consumers in the Central 
City market are concentrated to the west and north east of the C.R.A. 
(Fig. 11.13), and occupy 4.18% of the market' s available land (Table 
2.16). The market ranks first in population, number of households 
(dwelling units), and aggregate annual household income, and has the 
highest household and population densities. It ranks third in household 
size, lowest in mean annual household income, and fourth in mean 
annual income per person per household, and mean annual income per 
full-time employee per household. The population and households of 
this market have the least youthful age structure of any market, (Table 
2.17. (1)). There is a moderate degree of a real variation within the 
market in all these facets of the distribution of consumers by place of 
residence, with the exception of household size (Table 2.17. (ii)). This 
probably results from the inclusion of the new high status Eastern shore 
suburbs in the market with the characteristically older and low status 
areas surrounding the city core. 
The North Hobart Itharket. The residences of customers in the North 
Hobart market occupy 70.6% of its acreage and are concentrated to 
the northwest and northeast of North Hobart shopping centre (Table 2.16; 
Fig. , 11.13). The market ranks second in population, number of families 
and mean aggregate annual household income, and third and fourth 
with respect to other variables measuring aspects of the distribution 
of consumers by place of residence (Table 2.17. (i)). There is a moderate 
degree of areal variation in dwelling units per acre, and in the age 
structure of the population (Table 2.17. (ii)). This reflects the 
combination in this market of families in new low density housing areas 
of Lenah Valley and Mt. Stuart, and older populations in high density 
areas adjacent to North Hobart shopping centre. 
The Moonah market. Thirty eight percent of the area of the Moonah 
market is taken up by residential land (Table 2.16), which is mainly 
concentrated to the north, east and west of the Moonah shopping 
centre (Fig. 11.13). The area ranks fourth in number of households and 
population, but fifth in aggregate annual household income. In other 
aspects of the distribution of customers, Moonah market resembles the 
Central City market, though it differs by having a larger average family 
size, and a more youthful family and population structure. (Table 2.17. 
(1)). Moonah market contrasts with the City market, and with all other 
markets, in having a very high degree of homogeneity in the distribution 
of customers within it. Dwelling units per residential acre is the only 
variable to have even a moderate coefficient of variation (Table 2.17. (ii)). 
This results from the addition of new lower density suburban housing on 
the western fringe of the market. 
The Glenorchy market. The Glenorchy market, situated on the north 
west fringe of Hobart) has only 34.9% of its land occupied by residences 
(Fig. 11.13. Table 2.16). The market has a large average family size 
(4.32 persons per dwelling unit), and the population and families have 
a youthful age structure. Thus, although dwelling unit densities are 
relatively low, and although the area ranks fourth in mean annual 
income per dwelling unit, the area ranks third in population density, 
and lowest in mean annual income per person and per full-time employee 
per household (Table 2.17. (i)). There is a moderate degree of areal 
variability in dwelling units per residential acre, probably because of 
the inclusion of vacant, subdivided allotments in residential acreages 
calculated for the margins of the city (Table 2.17. (ii)). 
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The Sandy Bay market. Residential areas occupy 46.5 percent of the 
land of the Sandy Bay market, and are concentrated on the southern 
rapidly-expanding fringe of Hobart (Fig. 11.13; Table 2.16). The 
distribution of consumers in this market is particularly distinctive 
because of the very high socio-economic status of the population, 
with correlates of low housing and population densities, low family 
size, and low number of juvenile dependents per household (Table 2.17. 
(1)). The age structure of the population shows the highest degree of 
spatial variation (Table 2.17. (ii)). This is because of the addition 
of new, high income, small and young family suburbs like Taroona, 
to the older, well-established households of lower and upper Sandy 
Bay. 
The Bellerive market. The 827 acres of residential land of the 
Bellerive market lie on the expanding urban fringe mainly to the east 
of Bellerive shopping centre (Fig. 11.13; Table 2.16). The market is 
characterised by large, young families in middle income brackets, 
in middle density suburban housing areas (Table 2.17. (i)). The area 
• is relatively homogenous in the distribution of consumers. Any 
variability in consumer densities, aggregate household incomes, and 
consumer age structure probably results from the inclusion of the low 
income, youthful, high density population of Warrane, with the older, 
low density population of the Bluff; and with the middle income, 
youthful and middle density population of the Howrah housing estates 
(Table 2.17. (ii)). 
Distribution of Consumers in Traffic Flows in Regional Markets  
Information about the distribution of consumers in traffic 
flows could be gleaned from data provided by the Hobart Area 
Transportation Study Authorities. These data concerned the characteristics 
of Hobart' s street networks, the volume of vehicular traffic along 
Hobart' s roads (Fig. 11.5), and the journey to work (Fig. 11.14). °9 
Information was also provided about certain characteristics of the 
population and households of each regional market which affect their 
mobility (e.g. persons per auto ratios) (Tables 2.17. (i) and (ii)). 
General customer circulation. There is considerable variation between 
regional markets in the general circulation of customers, and hence in 
the nature of a retail location in each market with respect to customer 
flows (Fig. 11.5). The Central City market has a dense street network, 
with the major arterials of the city and the state passing through it and 
focussing on the C.R.A. Each of these arterials has a very much 
higher rate of traffic flow than any other route in any other market. 
North Hobart market has heavy traffic flows along the major north-south 
Elizabeth Street, Argyle Street and Brooker Highway arterials, with a 
well-utilised east-west feeder system to the major routes. Traffic flows 
in the Moonah market, and in the southern part of the Glenorchy market, 
are distinguished by major north-south flows along the Main Road 
(Elizabeth Street), Brobker Highway routes with major cross flows along 
Springfield-Derwent Park, Roads, Lampton Avenue, Elwick Road, and 
Tolosa and Chapel Streets. Traffic flows show a rapid decline northwards 
from Moonah centre to the northern boundary of the Glenorchy market. 
The road systems are much less well developed in the Bellerive and 
Sandy Bay markets, with much lower rates of traffic flow along the 
Tasman Highway, Clarence Street and Sandy Bay Road. 
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Figs. 11.14 (1) and (ii) show that the locations of consumers 
on the journey to or from work may be particularly significant for retail 
establishments in the North Hobart, Moonah and Sandy Bay markets. 
Consumer mobility. Characteristics of consumers resident in regional 
markets also affect the nature of their movement, particularly on 
shopping trips. The number of cars per household and persons per auto 
are indications of consumer mobility that is, of the freedom of the 
population to chose routes, times, frequency and origins of shopping 
trips. The number of full time employees per household and the 
proportion of the population employed restricts the times available for 
customers to make shopping trips, and affects their possible origin 
prior to making purchases. Consumers in the Central City, Moonah 
and Bellerive markets have a low degree of mobility, though in the 
first two markets their mobility may be increased by the high frequency 
and dense network of bus services (Tables 2.17. (i) and (ii); Fig.II.8). 
Customers in North Hobart, Glenorchy and Sandy Bay markets are more 
mobile with their mobility increased by frequent bus services (Tables 
2.17. (1) and (ii); Fig. 11.8). In Glenorchy and Moonah markets, the 
relatively high number of persons employed may affect consumer 
traffic flows. A considerable variation between markets in consumer 
mobility is therefore displayed, giving further evidence of possible 
differences in the retail location in each market with respect to the 
locations of consumers. 
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Summary 
The main purpose of this chapter was to construct two 
classifications for the locations of Hobart' s retail establishments, 
namely hierarchies of business areas and regional markets. The 
attributes of a retail location in each class and type of business area, 
and in each regional market have been described. Hereafter,the class 
and type of business area, and the regional market in which any retail 
establishment is found in Hobart can be used as an indicator of its 
location. In addition, the distributions of the establishments of any 
particular trade between the fourteen classes of location given by the 
hierarchies of business areas, and between the six classes of 
location given by the regional markets, can be used as two alternative 
measures of the locations of the establishments of the trade in Hobart, 
that is, of the locational structure of the trade. Thus, given data for 
the outlets of a retail trade about their locations by class and type of 
business area and by regional market, tests can be made of the two 
hypotheses which were framed in Chapter one to help explain and 
predict the locations of retail establishments. 
ERRATUM 
The footnotes for Chapter two have been bound 
in error in front of Fig. 111.6 and following 
page 213. 
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Introduction 
This Chapter contains a description of the locational 
structure of groceries retailing in Hobart, that is, of the frequency 
distributions of Hobart' s groceries outlets by type and class of 
business area and by regional market. The Chapter also contains 
a description of the methods which were used to account for the 
locations of Hobart' s groceries outlets. These methods were devised 
for the collection and analysis of statistical information about many 
characteristics of Hobart' s groceries outlets, (for example, their scale 
their price and non price offers, the travel behaviour of their 
customers) in order to test the two hypotheses which were framed in 
Chapter one to account for retail location. In the following Chapters, 
there are many conclusions about how far these two hypotheses can 
be used to identify the important variables which influence the 
locations of Hobart' s groceries outlets, and the ways in which they 
do so. The validity of these conclusions depends upon the soundness 
of the methods which were devised to reach them. 
The groceries trade was chosen for two reasons. Firstly, 
it is of great importance in any metropolitan retail complex in Australia. 
In 1961 - 62, grocers ranked third or above in each Australian capital 
city both by number of establishments and value of retail scales of 
goods (Tables 1.10,1.11) . And, expenditures on groceries form the 
highest percentage (about 12%) of total Australian personal consumption 
expenditures of any fommodity group with the exception of travel 
and communication. 	Secondly, the groceries outlets in Hobart 
were greater in number and more diverse in location than the outlets 
of any other trade. Their larger numbers, and their appearance in 
many types and classes of business area and in all regional markets, 
meant that data for these outlets would permit the most reltattec tests 
of hypotheses about relations between establishment location and 
other variables. 
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THE LOCATIONAL STRUCTURE 
OF GROCERIES RETAILING IN HOBART 
IN 1964 
During a field survey in Hobart between October and 
December, 1963, 224 establishments of three arbitrapy defined 
business types were identified as groceries outlets. 	One hundred 
and sixty-eight were small-scale general stores or mixed businesses, 
47 were specialists groceries anc, %were supermarkets. The locations 
of all these stores were mapped. 	For the purposes of this study, 
these 224 establishments and their locations, which were observed 
in late 1963, were assumed to be the groceries outlets and the 
locations of the groceries outlets in Hobart in 1964, when information 
was collected from a sample of the outlets about many of their other 
characteristics. 
The three types of business included under the 
definition of a groceries outlet had perceptible differences in the 
nature of their output. Groceries establishments in Hobart were 
therefore very diverse in their product, though subgroups could be 
distinguished with a greater product homogeneity. In the following 
description and analysis of the locations, takings, costs, prices, 
ranges of goods sold etc. of groceries outlets, the assumption is 
made that conclusions can be drawn from unrestricted comparisons 
between outlets of their characteristics, despite the diversity of 
store outputs. Hall, Knapp and WinstOn' s argument is accepted 
	that only a degree of homogeneity is required which is 
necessary to provide an answer to each of the questions people are 
interested in answering 	  In the analysis of the 
distributive trades we are entitled to examine the grocery trade 	 
as such, simpl)& because this trade has a widely accepted meaning 
and interest" . 
In the description and analysis of the locations of 
establishments of the Hobart groceries trade, therefore, most 
emphasis is placed on an examination of all the groceries outlets 
together. However, supermarkets, groceries and general stores are 
also separately examined. 
The Frequency Distributions of Hobart' s  
Groceries Outlets by Type and Class  
of Business Area, and by Regional Market 
Distribution of Groceries Outlets by Type and Class of Business Area 
All groceries outlets. (Figs .11.3,111.1 and 111.2; Table 3.1). A 
feature of the distribution of groceries outlets was their concentration 
in nucleated shopping centres. Seventy-eight percent of the 224 
outlets in Hobart in 1964 were located in the 158 nucleated (N) centres. 
The 25 joint (J) centres held 47 or 21% of the outlets, while the 88 
arterial business areas held only three or 1.3%. Clearly arterial 
business areas were not a typical location for groceries outlets. 
Within both the N and J types of centres, the highest 
aggregate numbers of groceries outlets were embraced by the lower 
order classes of business area. This did not mean that each 
business area in these lower order classes had a large number of 
outlets, however. Because there were very many more business areas 
in lower than higher order shopping centres, the mean number of 
groceries outlets per business area actually declined rapidly with 
centre status. For example, Ni centres possessed an average of 
5.00 groceries outlets while N4 possessed a mean of only .85. For 
the same reason, the ubiquity of outlets also declined with centre 
status. All Ni centres, but just less than 86% of N4 centres 
possessed groceries establishments. However, the rate of decline 
in ubiquity of the outlets differed between N and J business areas, 
being higher in the former. Thus upper order N and J centres were 
most important in terms of the number of groceries outlets in each 
business area, and the proportion of business areas possessing 
groceries outlets. On the other hand, lower order N and J centres 
were most important in terms of the aggregate number of groceries 
outlets which they possessed. 
Supermarkets. 	(Figs.II.3, 111.1; Table 3.2). Two to three of the 
nine supermarkets were located in each of the Sandy Bay, Glenorchy, 
Moonah and CRA centres; only the Bellerive and North Hobart centres 
did not possess them. They were relatively more important than 
other types of groceries outlet in the higher order business area 
classes in which they occurred. For example, they occupied only 
2-3% of all the retail locations used by groceries outlets in nucleated 
shopping centres, but 18.2% of those in centres of class Ni. The 
distribution of supermarkets was thus characterised by relatively 
few establishments concentrated in the highest classes of N and J 
centre. 
Groceries. (Figs. 11.3, 111.1; Table 3.3). In contrast with 
supermarkets, groceries were more numerous and were found in all 
classes of N and J centre. However, they were most highly 
concentrated in the N as opposed to the J centres. Over 80% of 
the 47 groceries were contained in nucleated shopping centres. 
Groceries were evenly divided between the classes of 
N centre, with a further minor concentration in class 33. But they 
were relatively most important in the middle and upper orders of these 
types of business area, taking the total number of outlets and the 
total number of business areas in each order into account. The 
percentages of the total grocery outlet locations Of each class which 
were occupied by groceries were highest in upper order classes Ni 
to N3 and 32 to 33. The mean number of groceries per business 
area and the percentagesoOf business areas possessing groceries 
were also highest in the Ni to N3 and 31 to 33 classes. 
General stores. (Figs. 11.3, 111.2; Table 3.4). The distribution 
of general stores contrasted with the distributions of supermarkets 
and of groceries. The 168 general stores were almost four times 
more numerous than groceries and almost twenty times more numerous 
than supermarkets. They were also the characteristic type of 
groceries outlet of the many lower order rather than the few higher 
order N and J centres, and were typically found there. For 
instance, over 75% of general stores were in nucleated shopping 
centres, with 64.3% in classes N3 and N4 combined; there was 
also a minor concentration in class 34. 
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However, general stores were not unimportant in the 
highest order business areas. Not only were they the most numerous 
type of groceries outlet in the business areas of classes Ni, N2 and J1, 
but the number of general stores per business area was also highest 
in these classes. 
The composition of business areas. The composition of the 
business areas of each class varied as a result of the differing 
distributions of supermarkets, groceries and general stores. 
Supermarkets and general stores comprised the highest proportion 
of the groceries outlets of each upper order N and J class of 
centre (Ni, J1, J2). On the other hand, groceries and general 
stores were typical of middle to lower order N and J centres 
(N2, N3, J3, J4), and general stores were dominant in the lowest 
ranking N centres (N4). 
Distribution of Groceries Outlets by Regional Market 
All groceries outlets. (Figs. 111.1 and 111.2). There were also 
distinctive features of the distribution of groceries outlets between 
and within markets. In 1964, the old Central City Market contained 
much the highest percentage of Hobart' s groceries outlets (30.18%), 
followed by North Hobart (23.87%), Glenorchy (50.77%), Moonah 
(14.86%), Sandy Bay (8.11%) and Bellerive (7.21%) (Table 3.5). 
There was considerable variation between markets in the proportions 
of groceries outlets in each class and type of business area (Tables 
3.6, (1) and (ii)). Moonah market, for example, had a higher 
proportion of its groceries outlets in nucleated shopping centres, 
especially in class N4; within the Central City Market, the C.R.A. 
(class J1) predominated, together with business area class N4. 
However, a high proportion of the business areas of the classes of 
N and J centre which were present in each market possessed 
groceries outlets. This suggests that the variations in the classes 
or types of business area which contained the highest proportions 
of each market' s outlets arose because of variations between markets 
in the proportions of business areas of each class and type. 
Different classes of N or J centre were not necessarily avoided in 
different markets by groceries outlets. 
Supermarkets. 	(Fig.III.1; Table 3.7). Central City, Glenorchy, 
Moonah and Sandy Bay were the four markets of the six which 
possessed supermarkets. This type of outlet was also restricted 
to the highest order centre within each market, and occupied very 
much the smallest proportion of the locations used by groceries 
outlets in each market. Supermarkets also occupied very much the 
smallest proportion of grocery outlet locations in each highest 
order regional shopping centre of each market, with the exception of 
Sandy Bay. They thus possessed a few key grocery outlet locations 
within the regional market in which they occurred. 
Gro6eries. (Fig .111.1). Groceries were more widely distributed 
between and within regional markets. The nucleated and joint centres 
of the North Hobart and Glenorchy markets contained the highest 
percentages of Hobart' s groceries, 28.26% and 19.57% respectively, 
but groceries were otherwise evenly distributed between the markets. 
Although not the preponderant type of business, they occupied an 
unusually high proportion of the locations used by groceries outlets 
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in the North Hobart, Glenorchy and Bellerive markets (Table 3.5). 
Because of the small number of groceries, it was difficult to assess 
in detail their distribution by type and class of business area within 
markets. However, it is clear that a range of Ni, N2 and N3 
centres held the major concentrations of this type of outlet in most 
markets (Tables 3.8. (i) and (ii)). A range of N centre locations 
thus appeared more important than J centre locations for groceries, 
except in the Central City Market. This could be explained 
simply by the relative scarcity of J as opposed to N centres in each 
market. 
General stores. (Fig.III.2). General stores were also widely 
distributed. However, the distribution of general stores between 
and within markets showed distinctive features. They were highly 
concentrated in the older inner city markets, Central City (34.7%), 
North Hobart (23.5%) and Moonah (15.6%). General stores occupied 
more than 75% of the locations used by groceries outlets in these 
markets, but below 70% in the remaining markets on the expanding 
urban fringe (Table 3.5). On the other hand, there were only small 
differences between markets in the distribution of general stores 
within them by class and type of business area (Tables 3.9.(i) and 
(ii)). The highest proportion of the general stores of each market 
were found in the N centres, especially in business area classes 
N2 to N4. This is clearly related to the larger number of N than J 
type centres in each market. A very high proportion of each market' s 
business areas in the Ni to N4, J1 to J4 classes possessed at least 
one groceries outlet. 
Composition of markets. As a result of the differing distribution of 
the groceries outlets of each type between markets, there were 
differences in the proportions of supermarkets, groceries and general 
stores in different parts of Hobart. The Central City market was 
characterised by an overwhelming predominance of general stores, 
the North Hobart market by a 25 : 75 ratio of groceries and general 
stores, and the Moonah market by a combination of supermarkets 
and general stores. Bellerive market possessed a 50 : 50 ratio of 
groceries and general stores, while Sandy Bay and Glenorchy markets 
were distinctive in their relatively greater numbers of supermarkets 
and groceries. (Table 3.5). 
Variations between markets must have arisen also in the 
composition of groceries outlets in business areas of each type and 
class. This would occur as a result of the different distribution of 
groceries outlets of each type between business areas within each 
market. Unfortunately, it is not possible to generalise about these 
variations, because of the small numbers both of business areas and 
of groceries outlets of each type in each market. 
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TABLE 3.1 
DISTRIBUTION OF GROCERIES OUTLETS BY TYPE AND CLASS OF BUSINESS 
AREA, HOBART, 1963 
B.A. 
TYPE, 
CLASS 
NUMBER 
OF 
OUTLETS 
% OF 
TOTAL 
OUTLETS 
MEAN 
OUTLETS 
PER B.A. 
% OF B.A.'s 
OF CLASS/TYPE 
WITH OUTLETS 
Ni 22 9.8 	5.00 	100.0 
N2 23 10.3 	1.76 100.0 
N3 38 17.0 	1.06 	91.5 
N4 91 40.6 	.85 85.9 
N 174 77.7 	1.69 	88.6 
Al 1 .4 	.50 	50.0 
A2 2 .9 	.04 50.0 
A3 - - 	- 
A 3 1.3 	.03 3.4 
Jl 18 8.1 	18.00 	100.0 
J2 3 1.3 	3.00 100.0 
J3 8 3.5 	1.34 	100.0 
J4 18 8.1 	1.05 82.4 
J 47 21.0 	1.88 	88.0 
ALL 
B.A.'s 224 100.0 	.81 	60.9 
Sources: TABLE 2.5; 	Field Survey, October to December, 1963. 
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TABLE 3.2 
DISTRIBUTION OF SUPERMARKETS BY TYPE AND CLASS OF BUSINESS 
AREA, HOBART, 1963 
B.A. NUMBER % B.A. TYPE/ MEAN % OF B.A.'s OF 
TYPE, OF CLASS GROC- S.M.'s CLASS/TYPE WITH 
CLASS S.M.'s ERIES OUTLETS PER B.A. S.M.'s 
Ni 4 18.2 1.00 50.0 
N2 - - - 
N3 - - - - 
N4 - - - - 
N 4 2.3 .02 1.3 
Al _ _ _ _ 
A2 - - - - 
A3 - - - - 
A - - - - 
Jl 16.7 3.00 100.0 
J2 2 66.7 2.00 100.0 
J3 - - - 
J4 
J 5 10.4 .20 8.0 
ALL 
B.A.'s 9 4.0 .03 1.5 
Sources: TABLES 2.5 and 3.1; 	Field Survey, October to 
December, 1963. 
TABLE 3.3 
DISTRIBUTION OF GROCERIES BY TYPE AND CLASS OF BUSINESS AREA, 
HOBART, 1963 
B.A. 
TYPE, 
CLASS 
NUMBER 
OF 
GROCERIES 
% OF TOTAL 
NUMBERS OF 
GROCERIES 
% OF B.A. TYPE/ MEAN 	% OF B.A.'s 
CLASS GROCERIES GROCERIES OF CLASS/ 
OUTLETS 	PER B.A. 	TYPE WITH 
GROCERIES 
Ni 7 14.9 31.8 1.75 100.0 
N2 9 19.1 39.1 .69 69.2 
N3 9 19.1 23.7 .24 25.7 
N4 12 25.6 13.2 .11 11.3 
N 37 78.7 21.1 .23 21.5 
Al 1 2.1 100.0 .50 50.0 
A2 1 2.1 50.0 .04 4.5 
A3 - - - - - 
A 2 4.2 67.7 .02 2.3 
J1 2 4.3 11.1 2.00 100.0 
J2 1 2.1 33.3 1.00 100.0 
J3 4 8.6 50.0 .67 66.7 
J4 1 2.1 5.6 .05 5.8 
J 8 17.1 44.4 .32 28.1 
ALL 
B.A.'s 47 100.0 21.0 .17 15.9 
Sources: 	TABLES 2.5 and 3.1; Field Survey, October to 
December, 1963: 
TABLE 3.4 
DISTRIBUTION OF GENERAL STORES BY TYPE AND CLASS OF BUSINESS 
AREA, HOBART, 1963 
B.A. 
TYPE 
CLASS 
NUMBER 
OF GEN. 
STORES 
% OF TOTAL 	% OF B.A. TYPE/ 
NUMBER OF 	CLASS GROCERIES 
GEN. STORES OUTLETS 
MEAN 
G.S. 
PER B.A. 
% OF B.A.'s 
OF CLASS/TYPE 
WITH G. STORES 
Ni 11 50.0 6.5 2.75 100.0 
N2 14 60.8 8.3 1.07 53.8 
N3 29 76.3 17.3 .82 65.7 
N4 79 86.8 47.0 .74 74.5 
N 133 76.4 79.1 .84 71.5 
Al 
A2 1 50.0 .7 .04 4.5 
A3 _ _ _ 
A 1 33.3 .7 .01 1.1 
Jl 13 72.2 7.7 13.00 100.0 
J2 - - - 
J3 4 50.0 2.4 .67 66.7 
J4 17 94.4 10.1 1.00 76.5 
J 34 72.3 20.2 1.36 72.0 
ALL 
B.A.'s 168 75.0 100.0 .61 48.7 
Sources: 	TABLES 2.5 and 3.1; Field Survey, October to 
December, 1963. 
TABLE 3•5 
DISTRIBUTION OF GROCERIES OUTLETS BY TYPE OF OUTLET AND REGIONAL 
MARKET, HOBART, 1963 
MARKET SUPERMARKETS 
No. (1) 	(2) 
GROCERIES 
No. (1) 	(2) 
GEN. STORES 
No. (1) 	(2) 
ALL OUTLETS 
No. (1) 	(2) 
C. CITY 3 4.4 33.3 7 10.3 15.0 58 85.3 	34.5 68 100.0 30. 
N.HOBART - - - 13 •24.5 27.7 40 75.5 	23.8 53 100.0 23. 
MOONAH 2 6.1 22.2 5 15.2 10.6 26 78.8 	15.5 33 100.0 14. 
G'ORCHY 2 5.4 22.2 10 27.0 21.2 25 67.6 	14.9 37 100.0 16. 
S.BAY 2 11.8 22.2 4 23.5 8.5 11 64.7 	6.5 17 100.0 7. 
B'RIVE - - - 8 50.0 17.0 8 50.0 	4.8 16 100.0 7. 
ALL 9 4.0 47 21.0 168 75.0 224 100.0 
MARKETS 100.0 100.0 100.0 - 
(1) Percentage of the groceries outlets of the market 
(2) Percentage of the outlets of that type in all markets 
Source: 	Field Survey, October to December, 1963. 
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TABLE 3.60(i) 
DISTRIBUTION OF GROCERIES OUTLETS BY TYPE AND CLASS OF BUSINESS 
AREA AND REGIONAL MARKET, HOBART, 1963, (A) 
B.A. 
TYPE, 
CLASS 
C.CITY 
(1) 	(2) 
NTH.HOBT. 
(1) 	(2) 
MARKET 
MOONAH 
(1) 	(2) 
G'ORCHY 
(1) 	(2) 
S. 
(1) 
BAY 
(2) 
B'RIVE 
(1) 	(2) 
Ni - - 7 .13 5 .15 7 .19 - - 3 .19 
N2 11 .16 4 .08 1 .03 2 .05 2 .12 3 .19 
N3 8 .12 8 .15 7 .21 7 .19 4 .24 4 .25 
N4 22 .32 	24 .45 18 .55 16 .43 7 .41 4 .25 
N 41 .60 	43 .81 31 .94 32 .86 13 .77 14 .88 
Al 1 .01 - - - - - - - - - - 
A2 - - - - - - 2 .05 - - - - 
A3 - - - - - - - - - - - - 
A 1 .01 - - - - 2 .05 - - - - 
J1 18 .26 - - - - - - - - - - 
J2 - - - - - - - - 3 .18 - - 
J3 2 .03 3 .06 - - 2 .05 1 .06 0 0 
J4 6 .09 7 .13 2 .06 1 .03 - - 2 .13 
J 26 .38 10 .19 2 .06 .08 4 .24 2 .13 
ALL 
B.A.'s68 1.00 53 1.00 33 1.00 37 1.00 17 1.00 16 1.00 
(1) Number of outlets 
(2) Proportion of the total outlets of the market 
Source: 	Field Survey, October to December, 1963. 
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TABLE 3.60(a) 
DISTRIBUTION OF GROCERIES OUTLETS BY TYPE AND CLASS OF BUSINESS 
AREA AND REGIONAL MARKET, HOBART, 1963, (B) 
B.A. 
TYPE, 
CLASS 
C.CITY 
(1) 	(2) 
NTH.HOBT. 
(1) 	(2) 
MARKET 
MOONAH 
(1) 	(2) 
G'ORCHY 
(1) 	(2) 
S. 
(1) 
BAY 
(2) 
B'RIVE 
(1) 	(2) 
Ni - - 1 1.00 1 1.00 1 1.00 - - 11 1.00 
N2 5 1.00 1 1.00 1 1.00 2 1.00 1 1.00 3 1.00 
N3 8 1.00 5 .71 5 .83 7 .88 3 1.00 2 .67 
N4 22 .85 24 .86 18 .90 16 .89 7 .67 4 .80 
N 35 .90 31 .84 25 .89 26 .90 11 .85 10 .83 
Al 1 1.00 - - - - - - - - - - 
A2 - - - - - - 2 .33 - - - - 
A3- - - - - - - - - - - - 
A 1 .05 - - - - 2 .15 - - - - 
J1 1 1.00 - - - - - - - - - - 
J2 - - - - - - - 1 1.00 - _ 
J3 1 1.00 3 1.00 - - 1 1.00 1 1.00 - - 
J4 4 .67 5 1.00 1 .50 1 1.00 - - 2 1.00 
J 6 .75 8 1.00 1 .50 2 1.00 2 .67 2 1.00 
ALL 
B.A. I s 42 .63 39 .63 26 .48 30 .68 13 .57 12 .57 
(1) Number of business areas possessing outlets 
(2) Proportion of the business areas of each class/type in 
the market possessing outlets, e.g. in the Table 
means: ".85 of the N4 business areas in the Central 
City market possessed groceries outlets". 
Sources: 	TABLE 2.11; Field Survey, October to December, 
1963. 
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TABLE 3.7 
DISTRIBUTION OF SUPERMARKETS BY TYPE AND CLASS OF BUSINESS 
AREA AND REGIONAL MARKET, HOBART, 1963' 
B.A. 
TYPE, C.CITY NTH.HOBT. 
MARKET 
MOONAH G'ORCHY S. BAY B'RIVE 
CLASS (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) 
Ni - - - 1 2 1 2 1 - - 1 
-39 -37 228 229 -13 -12 
J1 3 1 - - - - - - - - - - 
J2 - - - - - - - - 2 1 - - 
J 3 8 - 8 - 2 - 2 - 3 - 2 
ALL 
B.A.'s 3 67 - 62 2 54 2 44 2 13 - 21 
(1) Number of supermarkets 
(2) Number of business areas 
Sources: 	TABLE 2.11; Field Survey, October to December, 
1963. 
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TABLE 3.8.(i) 
DISTRIBUTION OF GROCERIES BY TYPE AND CLASS OF BUSINESS AREA 
AND REGIONAL MARKET, HOBART, 1963, (A) 
B.A. MARKET 
  
TYPh, 
CLASS 
U.L1TY 
(1) 	(2) 
NT.11.110BT. 
(1) 	(2) 
MUUNAti 
(1) 	(2) 
U'ORCHY 
(1) 	(2) 
S. 
(1) 
BAY 
(2) 
B' RIVE 
(1) 	(2) 
Ni - - 2 .15 1 .20 2 .20 - - 2 .25 
N2 1 .14 1 .08 1 .20 2 .20 1 .25 3 .38 
N3 2 .29 2 .15 2 .40 - - 1 .25 2 .25 
N4 - - 6 .46 1 .20 4 .40 1 .25 - - 
N 3 .43 11 .85 5 1.00 8 .80 3 .75 7 .88 
Al 1 .14 - - - - - - - - - - 
A2 - - - _ _ - 1 .10 - _ _ _ 
A3 - - - - - - - - - - - - 
A 1 .14 - - - - 1 .10 - - - - 
J1 2 .29 - - - - - - - - - - 
J2 - - - - - - - - 1 .25 - _ 
J3 1 .14 2 .15 - - 1 .10 - - - - 
J4 - _ _ _ _ _ _ _ _ - 1 .13 
J 3 .43 2 .15 - - 1 .10 1 .25 1 .13 
ALL 
B.A.'E 7 1.00 13 1.00 5 1.00 10 1.00 4 1.00 8 1.00 
(1) Number of groceries 
(2) Proportion , of the total groceries in the market 
Source: 	Field Survey, October to December, 1963. 
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TABLE 3.8c (a) 
DISTRIBUTION OF GROCERIES BY TYPE AND CLASS OF BUSINESS AREA 
AND REGIONAL MARKET, HOBART, 1963, (B) 
B.A. MARKET 
  
TYPE, 
CLASS 
C.CITY 
(1) 	(2) 
NTH.HOBT. 
(1) 	(2) 
MOONAH 
(1) 	(2) 
G'ORCHY 
(1) 	(2) 
S. 
(1) 
BAY 
(2) 
B'RIVE 
(1) 	(2) 
Ni - - 1 1.00 1 1.00 1 1.00 - - 1 1.00 
N2 1 .20 1 1.00 1 1.00 2 1.00 1 1.00 3 1.00 
N3 2 .25 2 .29 2 .33 - .33 2 .67 
N4 - - 6 . 	1 1 .05 4 .22 1 .11 - 
N 3 .08 10 .27 5 .18 7 .24 3 .23 6 .50 
Al 1 1.00 - - - - - - - - - - 
A2 - - - - - - 1 .17 - - - - 
A3- - - - - - - - - - - - 
A 1 .05 - - - - 1 .08 - - - - 
J1 1 1.00 - _ _ - - - - - - - 
J2 - - - - 1 1.00 - - 
J3 1 1.00 2 .67 - - 1 1.00 - - - - 
J4 - - - - - - 1 .50 
J 2 .33 2 .25 - - 1 .50 1 .33 1 .50 
ALL 
B.A.'s 6 .09 12 .19 5 1.00 9 .22 4 .17 7 .29 
(1) Number of business areas possessing groceries 
(2) Proportion of the business areas of each class/type in 
the market possessing groceries, e.g. •in the Table 
means: ".21 of the N4 business areas in the North 
Hobart market possessed groceries". 
Sources: 	TABLE 2.11; Field Survey, October to December, 
1963: 
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TABLE 3.9.(i) 
DISTRIBUTION OF GENERAL STORES BY .TYPE AND CLASS 
AREA AND REGIONAL MARKET, HOBART, 1963, 	(A) 
- 
OF BUSINESS 
B.A. 
TYPE, 
CLASS 
C.CITY 
(1) 	(2) 
NTH.HOBT. 
(1) 	(2) 
MARKET 
MOONAH 
(I) 	(2) 
G'ORCHY 
(1) 	(2) 
S. 
(1) 
BAY 
(2) 
B'RIVE 
(1) 	(2) 
Ni 5 .13 2 .08 3 .12 1 .13 
N2 10 .17 3 .08 1 .09 
N3 6 .10 6 .15 5 .19 7 .28 3 .27 2 .25 
N4 22 •.38 18 .45 17 .65 12 .48 6 .55 4 .50 
38 .65 32 .80 24 .92 22 .88 10 .91 7 .88 
Al 
A2 1 .04 
A3 
A 1 .04 
Jl 13 .22 
J2 
J3 1 .02 1 .03 1 .04 1 .09 
J4 6 .10 7 .18 2 .08 1 .04 1 .13 
20 .34 8 .20 2 .08 .08 1 .09 1 .13 
ALL 
B.A.'s 58 1.00 40 1.00 26 1.00 25 1.00 11 1.00 8 1.00 
(1) Number of general stores 
(2) Proportion of the total general stores in the market 
Source: 	Field Survey, October to December, 1963. 
TABLE 3.9. (ii) 
DISTRIBUTION OF GENERAL STORES BY TYPE AND CLASS OF BUSINESS 
AREA AND REGIONAL MARKET, HoBART, 1963; (B) 
B.A. 	 MARKET 
TYPE, 
CLASS 
C.CITy 
(1) 	(2) 
NTH.HoBT. 
(1) 	(2) 
mOONAH 
(1) 	(2) 
WoRCHY 
(1) 	(2) 
S. 
(1) 
BAY 
(2) 
BiRivE 
(1) 	(2) 
Ni - - 1 1.00 1 1.00 1 1.00 - - 1 1.00 
N2 5 1.00 1 1.00 - - 1 1.00 - 
N3 4 .50 5 .71 4 .67 6 .75 2 .67 2 .67 
N4 22 (13j. 18 .64 17 .85 12 .67 6 .67 4 .80 
N 31 .79 25 .68 22 .79 19 .66 9 .69 7 .58 
Al - _ _ _ _ _ _ _ _ _ _ _ 
A2 - _ _ _ _ - 1 .17 - _ _ _ 
A3 - - - - - - - - - - - - 
A - - - - - - 1 .08 - - - - 
J1 1 1.00 - - - - - - - - - 
J2 - - - - - - - - - - - - 
J3 1 1.00 1 .33 - - 1 1.00 1 1.00 - - 
J4 4 .67 5 1.00 1 .50 1 1.00 - - 1 .50 
J 6 .75 7 .88 1 .50 2 1.00 1 .33 1 .50 
ALL 
B.A. 1 s37 .55 32 .52 23 .43 22 .50 10 .43 8 .38 
(1) Number of business areas possessing general stores 
(2) Proportion of the business areas of each class/type in 
the market with general stores, e.g. in the Table 
means: '.85 f the N4 business areas in the Central 
City Market possessed groceries". 
Sources: 	TABLE 2.11; Field Survey, October to December, 
1963. 
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METHODS EMPLOYED 
IN THE COLLECTION OF DATA 
To permit an explanation of the locational structure 
of groceries retailing in Hobart, appropriate information was 
obtained for a sample of Hobart' s 224 groceries outlets. 
The volume of information which was anticipated, the 
need to collect thksedata directly from customers and entrepreneurs, 
and a six to eight month time limit for field work led to the collection 
and analysis of data for a sample rather than for the full count of 
the establishments. On a six to eight month questionnaire surrey, 
information had to be obtained about 96 variables (Table 3.10); these 
variables described the operational, competitive, customer and 
customer trip characteristics of each groceries outlet which influenced 
its location according to the hypotheses framed in Chapter one. 
Since it was not possible to obtain observations for all these 
variables for every groceries outlet in each locational class in Hobart 
in 1964, an attempt was made to design a sample of the outlets in 
each locational class which would meet two requirements : 
(i) that it permit complete and accurate information to be 
collected for outlets which were 'good representatives' of all the 
groceries outlets in each locational class; 
(ii) that it permit complete and accurate information to be 
collected for 'good representatives' of each class' s groceries, 
supermarkets and general stores. 
Using this information, tests could be made of the 
postulated relationships between the locational and other character-
istics of retail outlets; the relationships would be revealed in 
differences in the 96 variables between the groups of groceries 
outlets of different locational classes. 
In order to meet the two sample requiremexes, a multi-
phase stratified random sample design was employed. 	A first 
phase sample of each type of outlet (supermarket, grocery and general 
store) in each locational class was selected, and data concerning 
their operational and competitive characteristics were collected. 
Next, a second phase sample of outlets was drawn from the first 
phase sample, and information was collected about their customer 
and customer trip characteristics. 
The First Phase Sample of Outlets and  
the Collection of First Phase Sample Data 
Sample Design  
To enable the first phase sample of Hobart's 224 groceries 
outlets to be drawn, the outlets were cross-classified (stratified) by 
thèir type of business, and by the locational classesin which they were 
found, that is, by their type of business, their type of business 
area, their class of business area, and their regional market. 
(Table 3.11). The principles of stratified simple random sampling 
with dispropFtionate sampling fraction were then used to select 
the sample. 	Tables of random numbers were employed to draw a 
simple random sample of groceries outlets from each cell (stratum) 
marked in Table 3.11. Initially, a total of 97 of the 224 groceries 
outlets were included in the sample, but three typical vtablish-
ments in arterial business areas were later eliminated. This 
permitted a more intensive examination of the remaining 94 outlets 
which possessed characteristic locations in nucleated and joint 
centres. 
Owing to the use of the principles of stratified random 
sampling, the final sample of 94 outlets was composed of the required 
representative samples of the outlets of each N and J locational 
class, and in each type of business - 	locational class combination. 
In addition, representative samples were provided of all Hobart's 
outlets, and of each type of outlet. The differing sizes of all these 
samples are shown in Table 3.11. 
Two problems arose during the sampling procedure. 
These were, firstly, the estimation of the overall size of the sample 
and of the sizes of sufficiently representative samples from each 
stratum and secondly, the problem of devising a sampling method to 
allow for any non-response by sampled entrepreneurs. The ways 
in which these problems were resolved are described in Appendix 3. 
From this first phase sample of groceries outlets, 
reasonably complete and accurate data were collected concerning the 
operational and competitive characteristics of many of Hobart' s 
groceries establishments (Table 3.10). The data were provided 
firstly, by means of a questionnaire submitted to each sampled 
entrepreneur, and secondly, by observations of outlet floorspace, and of the 
prices and range of goods in each sampled outlet. 
The Entrepreneur or Businessman Questionnaire  
Design. The entrepreneur questionnaire contained 31 questions. 
A trial of an initial version of the questionnaire was made at the 
beginning of May, 1964, with the cooperation of the entrepreneurs 
of three of the sampled outlets. Appendix 4 contains a copy of the 
amended version of the questionnaire which was produced after the 
trial. 
Field work. The questionnaire was submitted to the entrepreneurs 
of sampled outlets during a period of normal trading conditions 
between May and the end of November, 1964. The most important 
consideration in the collection of the data was the minimising of 
non-response. Personal interviews averaging two to two and a half 
hours were conducted with each entrepreneur by the author, Tif o 
being the method of collection least liable to non-response. 
Despite the anticipation of a characteristic rate of refusal 
of about 20% of the sampled entrepreneurs, only eight of the 94 
businessmen in the sample refused interviews, or if cooperative were 
unable to complete the interview satisfactorily. However, a further 9 
entrepreneurs were non-respondents for other reasons; five had 
TT•E OT't STISVI  
TABLE 3.10 
LIST OF THE VARIABLES DESCRIBING THE CHARACTERISTICS OF HOBART'S 
GROCERIES OUTLETS, FOR WHICH DATA WAS COLLECTED IN 1964 
LOCATIONAL CHARACTERISTICS  
	
* 1 	Type and class of business area of location 
* 2 	Regional market of location 
OPERATIONAL CHARACTERISTICS  
Scale: 
. 3 	Average weekly takings 
4 	Annual takings 
5 	Average total manhours worked per week 
6 	Total number of workers 
7 	Number of regular part-time workers 
8 	Number of full-time workers 
9 	Gross floor area (including selling, storage, office 
areas) 
10 	Floor area of selling space 
11 Length of street frontage 
Costs and Efficiency: 
12 Average weekly costs of goods sold 
13 Average amount outstanding in credit 
14 Average weekly advertising expenditures 
15 Average weekly wages 
16 Yearly land rates and taxes (for an outlet whose 
entrepreneur paid property rates and taxes) 
17 Weekly rental (for an outlet whose entrepreneur paid 
rental) 
18 Average ratio of costs of goods sold to takings 
19 Average ratio of wages to takings 
20 Average ratio of advertising expenditures to takings 
* This characteristic is an attribute; it could not be 
measured accurately in numerical terms. The other 
characteristics are variates; they could be measured 
numerically. 
(Contd.) 
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TABLE 3.10 (Contd.) 
LIST OF THE VARIABLES DESCRIBING THE CHARACTERISTICS OF HOBART'S 
GROCERIES OUTLETS, FOR WHICH DATA WAS COLLECTED IN 1964 
• OPERATIONAL CHARACTERISTICS (Contd.) 
Costs and Efficiency: (Contd.) 
21 Average ratio of rental to takings (for an outlet 
whose entrepreneur paid rental) 
22 Average weekly takings per sq. ft. of gross floor area 
23 Average weekly takings per sq. ft. of selling space 
24 Average takings per manhour worked 
25 Average takings per worker 
Price, Service and Range of Goods: 
Price: 
26 	Price level (price index) 
27 - 47 Prices of 21 goods stocked in all groceries 
outlets 
48 Average % takings from cut-price goods ('specials') 
Service: 
* 49 	Types of service offered 
50 Average % goods sold self-service 
* 51 Estimated total trading hours per week (e. g. 40 - 50) 
* 52 Daily trading hours 
Range of Goods: 
53 Number of major product groups stocked 
greengroceries) 
(e.g. groceries, 
* 54 Types of major product groups stocked 
55 Number of groceries products stocked (e.g. sugar, 	jam) 
56 - 69 	Number of goods stocked in each of 
ative groceries products 
14 represent- 
70 Total number of goods sold over all 14 
products (overall range of goods index) 
representative 
This characteristic is an attribute; it could not be 
measured accurately in numerical terms. The other 
characteristics are variates; they could be measured 
numerically. 
(Contd.) 
TABLE 3.10 (Contd.) 
LIST OF THE VARIABLES DESCRIBING THE CHARACTERISTICS OF HOBART'S 
GROCERIES OUTLETS, FOR WHICH DATA WAS COLLECTED IN 1964 
COMPETITIVE CHARACTERISTICS  
71 Entrepreneur's pricing methods 
* 72 	Entrepreneur's responsiveness to competitor's actions 
73 Entrepreneur's fear of retaliation by competitors 
* 74 Number of outlets which entrepreneur believed his 
main competitors 
75 Locations of outlets which entrepreneur believed his 
main competitors 
* 76 Entrepreneur's attitude to retail price maintainance 
* 77 Entrepreneur's profit motive (maximum or satisfactory 
returns) 
* 78 Entrepreneur's attitude to Trading Hours Legislation 
CUSTOMER CHARACTERISTICS  
79 Average annual income per person per customer household 
80 Average number of persons per customer household 
81 Average number of juvenile dependents (under 17) per 
customer household 
82 Average number of persons employed full-time per 
customer household 
83 Average persons per auto per customer household 
CUSTOMER TRIP CHARACTERISTICS  
Frequency distribution of distances travelled by customers: 
84 Frequency distribution of customers by distance 
travelled in miles from their place of origin 
85 Frequency distribution of customers by time - 
distance (mins.) from their place of origin 
This characteristic is an attribute; it could not be 
measured accurately in numerical terms. 	The other 
• characteristics are variates; they could be measured 
numerically. 
(Contd.) 
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TABLE 3.10 (Contd.) 
LIST OF THE VARIABLES DESCRIBING THE CHARACTERISTICS OF HOBART'S 
GROCERIES OUTLETS,FOR WHICH DATA WAS COLLECTED IN 1964 
CUSTOMER TRIP CHARACTERISTICS (Contd.) 
Other customer trip characteristics: 
86 Frequency distribution of customers by 
travel on shopping trips 
87 Frequency distribution of customers by 
of visit (number of shopping trips per 
88 Frequency distribution of customers by 
destinations of their shopping trips 
their modes of 
their frequency 
week) 
the origins and 
89 Frequency distribution of customers by sex 
90 Frequency distribution of customers by distance in 
miles from their place of residence (for customers 
on trips which are other than from and back to their 
place of residence) 
91 Frequency distribution of customers on single and 
multiple purpose trips 
92 Frequency distribution of customers by types of 
purpose of their shopping trips 
OTHER OUTLET CHARACTERISTICS  
93 Form of ownership and control 
94 	Years of recent alterations to premises (e.g. 1950-53) 
95 Types of recent alterations to premises 
96 Approximate year of present entrepreneur commencing 
business (e.g. 1950-53) 
97 Nationality of entrepreneur 
98 	Source of supply of stock 
This characteristic is an attribute; it could not be 
measured accurately in numerical terms. The other 
characteristics are variates; they could be measured 
numerically. 
Note Definitions of each of characteristics 4 - 98 are 
	
contained in Chapters four to seven. 	The reasons 
why each particular one was chosen are also given there. 
*1 0 0 
SUPERMARKETS 
Ni 
J1 
J2 
ALL 
B.A.' 
GROCERIES 
Ni 
N2 	11 	ii 	ii 	2 iii 1 
N3 	2 1 	2 2 	2 2 1 1 
N4 63 	ii 	41 	ii 
Al 
A2 1 0 - 
A 
4 	21 
4 	2 
	
7 	5 	2 
9 	7 	2 
9 	7 	2 
12 	6 	2 
2 	2 	2 
*1 0 
J1 
J2 
J3 
J4 
ALL 
B.A.'s 7 5 	13 10 	5 5 	10 4 	4 
( 6 ) 	 ( 9 ) 
3 8 5 47 32 13 (49)  
1 *1 0 
37 25 
TABLE 3.11 
DESIGN OF THE SAMPLE SURVEY OF GROCERIES OUTLETS IN HOBART, 
1964 
B.A. 
TYPE, 
CLASS 
REGIONAL MARKET 
C.CITY N.HOBT. •MOONAH G'ORCH S.BAY 
(1) (2), 	(1) (2) 	(1) (2) 	(1) (2) (1) (2) 
ALL MARKETS 
B'RIVE 
(1) (2) (1) (2) (3) 
Total outlets in Hobart 
Outlets in first phase sample for entrepreneur inter-
views 
Outlets in second phase sample for customer interviews 
Strata used to select the first phase sample 
Strata used to select the second phase sample 
Classes of groceriest.louilete excluded from survey 
Classes of groceries outlets where non-response was 
such that no establihment in the class was included 
in the survey 
(6) 	Number of outlets included in the total for sampling 
after outlets in classes marked + were excluded 
Sources: 	TABLES 3.6, 3.7, 3.8 (i), 3.9 (i). 
(Contd.) 
TABLE 3.11 (Contd.) 
DESIGN OF THE SAMPLE SURVEY OF GROCERIES OUTLETS IN HOBART, 
1964 
B.A. 
TYPE, 
CLASS 
, 
C.CITY 
(1) (2) 
N.HOBT. 
(1) (2) 
REGIONAL 
MOONAH 
(1) (2) 
MARKET 
G I ORCHY 
(1) (2) 
S.BAY 
(1) (2) 
B'RIVE 
(1) (2) 
ALL MARKETS 
(1) 	(2) 	(3) 
GENERAL STORES 
*30 
I 
1 	1 Ni 
N2 
N3 
N4 
21 tll 	4 	2 
To 3 
62 
22 	7 
1 14 	5 	2 
52 
17 	4. 
72 
12 	2 
2129 
4 	1 
9 	3 
79 20 6  
N 38 12 32 	8 24 	7 22 	4 10 	47 3 133 	38 	13 
A2 +1 0 +1 0 
A + 10 + 1 0 
Jl 
J3 
J4 
13 ' 	2 	2 
4 	4 	2 
17 	6 	3 *2 	0 
1.1 
1 
11 
1 	1 	1 
J 2.04. 84 22 11 1 	1 34 	12 	7 
ALL 
B.A.'s 58 16 40 12 26 	7 25 	6 
(24) 
11 	5 8 	4 
(167) 
168 	50 	20 
PILL .Lb1ikt$1.11btintaNTb 
Ni 7 	4 5 4 7 3 22 13 6 
N2 114 42 11 21 22 Cr) 23 12 4 
N3 83 83 74 72 42 38 16 5 
NA 22 7 24 	7 18 5 16 3 7 3 91 26 8 
N. 4.1 14 41 16 31 14 32 9 13 7 14 7 174 67 23 
Al l 0 +1 0 
A2 + -2 0 +2 0 
A +1 0 + 2 0 + .3 0 
Jl 187 
N
  
r-I 
M
 I-I  
18 7 6 
J2 3 2 2 
J3 . 22 M M N 8 8 4 
JA 1 *2 0 2 2 18 7 4 
J. 	26 10 10.6 20 33 43 2 2 47 24 16 
ALL 
B.A.'s 68 24 53 22 33'14 37 12 17 10 16 9 224 91 39 
(67') (3.5) (221) 
recently closed their business, 3 had converted their business 
so that it was wrongly classified in the sample at the date of 
interview, and one did not speak English. Substitute 
entrepreneurs were found for all these respondents with the 
exception of three (Appendix (3) and the non-response strata 
marked in Table 3.11). Ninety-one entrepreneurs finally 
completed interviews satisfactorily, although, even with repeated 
call-backs, it proved impossible to gain answers from every 
entrepreneur to every question. 
Besides the attempt to minimise non-response, there were 
also attempts to minimise the typicp1 response errors which arise in 
sample surveys of small business. 	Personal interviews of sampled 
entrepreneurs by the author were useful in safeguarding against errors 
in the interpretation of the questions by entrepreneurs. Personal 
interviews were also useful for ascertaining the probable degree of 
uncertainty of each response by each entrepreneur, and for maintaining 
the desired degree of accuracy of each response. Certain response 
errors could not be controlled, such as those which would have arisen 
through the failure of many proprietors to remember accurately their 
operating conditions over the preceding three months without records. 
There is no reason to doubt that these errors cancel each other out in 
the case of the representatives within any stratum of sampled outlets. 
Observation of Outlet Characteristics (Prices, Range of Goods, Floorspace) 
Some of the data concerning the operational characteristics 
of the sampled groceries outlets could be collected without interviewing 
their entrepreneur. In each outlet, the goods stocked were on display 
with-their current retail prices either marked or recorded in a Trade 
Association Journal. After gaining permission from the entrepreneur, 
the range of goods stocked and their prices could be observed and 
recorded. The Tfiontage-m, total ground floor space, and net retail 
floorspace of each establishment could also be estimated on the same 
visit after pacing the lengths of the walls of the establishment. 
In the examination of the range of goods stocked, firstly, 
the major product groups sold through each sampled outlet were 
recorded (e.g. small goods, confectionary, toiletries, household 
cleaning aids). Nineteen product groups, including the groceries 
group,were recognised, and these are listed in Appendix 5. 
Secondly, using a list of 138 products (e.g. tea, sugar, butter, jam) 
(Appendix 5), its on the list were ticked if they were stocked in an 
establishment; three additional groceries products were also 
noted which were stocked in some establishments and which were 
not on the list. 
The collection of data concerning range of goods stocked 
was straightforward. However, problems arose in attempts to 
record the prices of goods in each sampled establishment. A good 
was regarded as an item for sale with homogeneous physical 
characteristics, that is, with a given brand, quantity, quality and 
pack (e.g. C.S.R. 21b. bags of white granulated sugar). Goods 
are priced by entrepreneurs individually, and it was not feasible to no4e, 
the prices of the many hundreds and sometimes thousands of groceries 
and other goods stocked in a sampled establishment. Similarly, 
it was not possible to record the prices only of the many hundreds 
and sometimes thousands of groceries. It was not practicable 
either to list a 'basket of goods' which would provide an adequate 
sample of the groceries stocked by each outlet, and which at the 
same time would be stocked and could be priced in every outlet. 
A pilot survey of four stores indicated that there were marked 
variations between outlets in the goods sold of any product 
(e.g. in the varieties of jam kept for sale). In these circumstances, 
it seemed reasonable that the prices of all the goods of certain 
high and medium demand groceries products (e.g. sugar, jam) 
should be recorded in each store, and that these prices should be 
later combined in some way to provide an index of the cost of 
shoppingaf eish outlet for a specified 'basket of groceries 
products'. 	Later,too, the prices could be compared of any 
goods which were found to occur in all sampled outlets, while the 
total number of different goods recorded in each sampled outlet for 
each high or medium demand product would give a further indication 
of the range of goods offered by the entrepreneur. 
In the absence of other information, high and medium 
demand groceries products in Hobart were assumed to be the 36 
used by the Commonwealth Bureau of Census and Statistics in the 
construction of the Consumer Price Index. Since the 36 products 
still gave too many goods to be priced, the products were ranked 
and listed by their Index Weight - that is, by their importiree in 
the budgets of Australian wage earning families in 1960.- and a 
systematic one in two sample was taken of them. A trial in the 
field was then conducted. It took the author fully 24 hours to record 
the prices of all the goods stocked in the sampled products in a 
supermarket, seven hours in a grocery, and five hours in a smallet 
general store. Consequently, a different sample of 14 of the 
ranked Consumer Price Index products was selected, comprised of 
baby foods, biscuits, tinned spaghetti, margarine, condensed and 
evaporated milk, tinned meats, sauces, tinned peas, sugar, tinned 
herrings, dried fruit, tinned soup, jam and tea. The sample covered 
an array of goods in standard brand packs from the full range of 
Consumer Price Index products ranked by consumer demand for them. 
The sample was small enough to permit observations to be made of 
all the prices of all the goods of each product at every sampled 
outlet within a reasonable time. For each of the 14 products in 
the sample, therefore, the brand, weight, price and any other 
relevant details of every component good were recorded in every 
outlet. The prices of approximately 200 goods per establishment were 
noted. Appendix 6 contains a list of the 14 sample products, of 
the other groceries products used in the construction of the Consurrer 
Price Index, and:each'prdduct' s Index Weight. 
The Second Phase Sample of Outlets and  
the Collection of Second Phase Sample Data 
Need for a Second Phase Sample  
Interviews of the entrepreneurs of first phase sample 
groceries outlets, and observations made within their establishments, 
provided reasonably accurate and comprehensive information concerning 
the output, costs structure, price and non-Trice offers, and competitive 
characteristics of representative Hobart grocery stores in 1964. 
But additional information was necessary concerning the customer 
and customer trip characteristics of these outlets. It was 
initially envisaged that atisfactory data would be collected from 
the customers of each of the representative outlets in the first 
phase sample. It was assumed that all the persons making 
purchases from eachcof these sampled outlets during a specified 
short time period, say, on part of one day of the week, would 
provide a repreleptative sample of the outlet' s customerszand 
customer trips. 	But then trial interviews at three of the first 
phase sample outlets showed that contacts with customers were 
necessary over at least a full day' s trading to provide a sample 
of customers of adequate size. And only about 40 Wednesdays 
and Fridays of a six to eight month field work period were available 
for customer intervidws, after making allowance for the time 
necessary for entrepreneur interviens and the observation of 
outlet prices and ranges of goods. Thus the drawing of a second 
phase sample of about 40 outlets of the first phase sample was 
necessary to collect data for outlet customer and customer trip 
characteristics. This sample contained outlets which were 
representative of those in the first phase sample, and which we 
thus also representative of all the groceries outlets in Hobart. 
The Design of the Second Phase Sample 
Now the first phase sample of outlets was itself 
composed of a number of smaller cimilar samples. These consisted 
of samples of the establishments in each type of business, in each 
locational class, and in each type of business and locational class 
combination; the locational classes embraced two types and eight 
classes of business area, and six regional markets (Table 3.11). 
Difficulties arose in the further sampling of the establishments of 
these smaller samples to provide a representative selection of about 
40 outlets. It was clear that only one to three stores would form 
the second phase sample for each of the 16 locational classes represented, 
and that this was unlikely to be sufficient number to yield worth- 
while results. In addition, it was impossible to draw a sample 
of about 40 outlets with representatives in each of the 46 combina-
tions of type of business and locational class. 
At this point, rather than abandon the attempt to gain 
Information concerning customer and customer trip characteristics, 
a second phase sample was des igned so that at least some useful 
data could be collected. This was expecially necessary because 
customer and customer trip characteristics influence Wedemand 
fcr the product of a retail establishment, which has comctimci o 
been deemed the most crucial variable affecting its location. 
To draw this second phase sample, the first phase 
sample outlets were cross-classified (stratified) only by their type 
of business and their type of business area and class of business 
area. The further cross-classification (stratification) by regional 
market, which was used in the selection of outlets for the first 
phase sample, was abandoned. From the strata so formed (marked 
in blue in Table 3.11), a stratified simple random sample of 39 
outlets was drawn, employing a table of random numbers and a 
variable sampling fraction. The methods used to select the sample 
are elaborated in Appendix 7 and the final allocation of the second 
phase sample outlets between strata is shown in Table 3.11. 
The second phase sample thus consisted of representative 
small samples of certain but not all of the first phase outlet samples. 
The first phase samples which were represented were those for each 
type of business, those for each type and class of business area, 
and those for each type of business-type of business area, and 
type of business-class of business area combination. The first 
phase samples which were not represented were those for each 
regional market and for each regional market-type of business 
combination. 
The fact that certain first phase samples were not 
represented meant that the sample for those which remained could 
be of larger size. However, still only a minimal size of sample 
(one to two outlets) was obtained for the establishments in each 
type of busineis-type of business area, and in each type of business-
class of business area combination. On the other hand, a larger 
size of sample was obtained of the outlets in each of the locational 
classes which were formed by the two types and eight classes of 
business area. Still larger samples nere obtained of the outlets 
in each of the three business types. 
The principal effect of the design of the sample was to 
permit the collection of data from customers for samples of the 
outlets in each type of business, but not for samples of the outlets 
in each of the locational classes corriposing the hierarchies 
of business areas and the regional markets. Because of this, the 
second phase sample did not completely fulfill the requirements 22 
initially laid down for the samples of Hobart' s groceries outlets. 
It permitted a much less detailed study than originally contemplated 
of the relationships between outlet location and the characteristics 
of customers and of their shopping trips. 
Eield Work 
Following the selection of the second phase sample of 
groceries outlets, a program was planned to enable the collection 
of data concerning customer and customer trip characteristics. 
This program involved the design of a questionnaire, and the conduct 
of customer interviews within each sampled store. The inadequacies 
of the data which were collected combined with the small size of 
the second phase outlet sample meant that conclusions derived from 
the second phase sample data were less reliable than those derived 
from first phase sample data. 
Design of customer questionnaire. The design of the customer 
questionnaire was constrained by the three to four minute period 
during which a shopper could reasonably be detained, and by an 
undertaking with the sampled entrepreneurs that no embarrassing 
questions be asked. Questions concerning the socio-economic 
characteristics of the customer' s household, and the customer' s 
opinions of the price and non-price offers of the establishment 
were held to be embarrassing. The quettionnaire was therefore 
limited to 12 questions on the sex, home address, and shopping 
trip characteristics of each respondent. Appendix 8 contains a 
replica of the customer questionnaire. 
Iq o 
Despite the fact that customers could not be asked 
questions concerning their socio-economic characteristics, some 
of the data collected using the customer questionnaire still could 
be used to provide information concerning the socio-economic 
characteristics of the households served by each sampled outlet. 
Estimates of the average number of employees per household, persons 
per household, annual income per person per household, annual 
aggregate income per household, number of juvenile dependents per 
household, and persons per auto per household were available for 
each of the metropolitan traffic zones used by the 1963 Hobart Area 
Transportation Authorities (Fig.II.7). The residential addresses 
which were obtained from most customers could be plotted. The 
customer could then be assigned the normal household characteristics 
of the traffic zone in which he resided. This was admittedly a 
crude procedure, but no other was available to obtain details of the 
socio-economic characteristics of a sampled outlet' s customers. 
The conduct of customer interviews. Customers were inter wed 
in every one of the 39 outlets of the second phase sample. 	In 
no case did an entrepreneur refuse permission for customer interviews. 
Questioning was carried out from 9.00 a.m. - 2.00 p.m. and 2.30 p.m. 
- 5.45 p.m. on Wednesdays, and from 9.00 a.m. - 2.00 p.m. ' 24 2.30 p.m. - 5.45 p.m. and 7.15 p.m. - 9.00 p.m. on Fridays. 
Ideally, the sampIedcustomers of each outlet should have 
comprised all the customers using the store during the specified hours 
on a Wednesday or Friday. However, it was found that all these 
persons could not be contacted by the one or two interviewers who 
were available for work in each outlet. Customers were selected 
for interviews by approaching the first person completing a transaction 
after the preceding interview had been finished. The customers who 
were omitted were counted where possible, or cash register records 
were obtained of the total number of transactions made within the 
establishment in the specified time period. After completion of 
interviewing, the total number of customers and the number of those 
who were interviewed were estimated for each outlet (Table 3.12). 
The varying totals between stores were therefore available to be 
taken into account when generalisations were made concerning the 
characteristics of the customers and customer trips of Hobart' s 
groceries establishments.• 
Customers whose contact with an outlet was by telephone, 
and who used an order and delivery service during interviewing 
hours, were not covered by the customer sample. Where the 
entrepreneur indicated that more than half his trade was derived 
from this type of business, it seemed reasonable to expect that the 
socio-economic characteristic of these customers might be particularly 
important for the establishmenCs operations. Information concerning 
the numbers and places of residence of customers taking regular 
weekly or fortnightly orders were obtained in such cases from the 
entrepreneur. In the absence of more reliable information, these 
customers could be considered to possess the typical household 
characteristics of the Hobart Area Transportation traffic zone in which 
they dwelt. 
Finally, a record was kept at each sampled outlet of the 
number of customers who refused or were unable to take part in 
interviews, or who didn't complete interviews. Such customers in 
every case formed less than 10% of the 30 to 300 customers 
interviewed at each outlet. In all, 4237 out of a possible 
18071 customers were interviewed at the 39 second phase 
sample outlets (Table 3.12). 
iqi 
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TABLE 3.12 
CUSTOMER SAMPLES AT THE GROCERIES OUTLETS IN THE SECOND PHASE 
SAMPLE, HOBART, 1964 
B.A. 
TYPE,O/L 
CLASS 
SUPERMARKETS 
TOT. TOT 
No. aINT. bCUS. c 
GROCERIES 
0/L 	TOT. TOT. 
No. aINT. bCUS. c 
1GENERAL STORES 
0/L 	TOT. TOT. 
No. aINT. bCUS. c I 
ALL OUTLETS 
TOT. b 	TOT. 1 INT. 	CUS. 
Ni 5* 193 2000 17* 171 1100 75* 122 243 ) 	968 5653 
6* 280 1900 26 113 249 84 89 161 ) 
N2 15 58 79 42 43 54 ) 	261 804 
34 83 171 93* 77 500 ) 
N3 14* 195 840 67 119 225 ) 	537 1416 
36 36 60 70* 94 156 ) 
43 93 135 ) 
N4 12 78 123 45* 82 122 ) 	453 687 
23 79 115 57* 44 64 ) 
69* 39 49 ) 
86 55 58 ) 
89 39 70 ) 
94 37 86 ) 
N 
TOTAL 473 3900 813 2737 933 1923 2219 8560 
Jl 1* 314 2000 13 115 700 47 152 226 ) 	853 4440 
2* 121 1200 39* 104 245 48* 47 69 ) 
J2 8* 244 2500 ) 	492 3940 
9* 248 1440 ) 
J3 18* 116 209 81* 49 73 ) 	247 396 
38 51 71 87 31 43 ) 
J4 25 96 147 64* 181 330 ) 	426 735 
68 68 118 ) 
71 81 140 ) 
J 
TOTAL 927 7140 482 1372 609 999 2018 9511 
ALL 
1400 1295 1542 4237  B.A.'1 
11040 4109 2922 18071 
Interviews were conducted at these outlets on Fridays. 
Interviews were conducted at all other outlets on Weds. 
a 	Code number of the outlet in the first phase sample which 
was selected in the second phase sample. 
Total number of customers for whom completed interviews 
were obtained. 
Total number of customers during interviewing hours. 
Source: 	Field Work, May, 1964 to January, 1965. 
METHODS EMPLOYED 
IN THE ANALYSIS OF DATA 
The collection of data from customers was completed 
by the beginning of February, 1965. All data were then analysed 
to yield the results which are recorded in the following chapters. 
The data were treated in the context of a common framework of 
analytical methods. 
General Methodological Considerations 
Four general considerations influenced the manipulation 
and the interpretation of the data. They were 
(i) the aims of the analysis; 
(ii) the nature of the populations and samples used; 
(iii) the weight given to different sections of the analysis; 
(iv) the nature of the conclusions desired concerning 
'cause and effect'. 
Recapitulation and Elaboration of the Aims of the Analysis 
The main aim of the anlaysis was to test two hypotheses 
concerning the locations of retail establishments. To test the 
hypotheses meant to discern how far they could account for observed 
locations of retail enterprise - in this case, the locations of groceries 
outlets in Hobart in 1964. The extent to which the hypotheses 
explained the observed locations was measured by the extent to which 
they were consistent with facts about all the strong meaningful 	• 
predictable relations between outlet location and other variables. 
The tests of the two hypotheses thus comprised attempts to discern 
how far they could be used to identify all the more important variables 
which were associated with an observed pattern of retail location, 
and secondly, to identify the cause id effect relations between the 
retail locations and such variables. 
The two hypotheses were : 
(i) that the locations of the establishments of a retail 
trade become significantly interrelated in predictable 
ways with many otherof their own characteristics 
(their operational, customer, and customer trip 
characteristics); 
(ii) that the locations and other characteristics of the 
establishments of a retail trade become significantly 
interrelated in predictable ways with each others' 
locations and other characteristics in the process 26 
of competition by their entrepreneurs for revenue. 
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The hypotheses could be expected to account for observed 
retail locations such as those in Hobart by permitting the identifica-
tion of the conditions under which entrepreneurs might be expected to 
operate their establishments in different types of location. The 
hypotheses suggested that the operational, customer, customer trip 
and competitive characteristics of outlets were associated in 
specifiable ways with the occurence of establishments in each type 
of location. 
Evidence presented in Chapter one suggested that these 
hypotheses were consistent with knowledge of the !locations and other 
characteristics of retail establishments. But this evidence was 
derived from work not primarily concerned with the discussion of 
retail location in the manner suggested by the hypotheses. The 
aim of the analysis of the data for Hobart's groceries outlets was 
therefore to use the most formal and rigorous tests possible, to 
provide the first direct evidence as to whether the hypotheses were 
consistent with the facts. To meet the requirements of formal and 
rigorous testing, the two hypotheses were transformed wherever 
possible into statistical hypotheses, and statistical tests were 
employed. 
The Nature of the Populations and Samples Used  
The testing of the two hypotheses was carried out with 
reference to two types of population and two types of sample (Fig.III.3). 
First, there was a conceptual finite population of retail establish-
ments. This was conceived as all the establishments which have 
existed in Western societies in the immediate past , and which will 
exist in the near future. The existence of this conceptual finite 
population was implied by the hypotheses themselves. They were 
general propositions, having been framed so that they referred to the 
past and ft,i2tyre locations of retail establishments in capitalist 
societies. 	The existence of the conceptual population permitted 
the tests of the hypotheses to lead to conclusions with a wide 
application. If the hypotheses were deemed consistent with the 
facts in the case of Hobart' s groceries outlets, they were likely 
to be consistent with the facts in the case of other outlets in the 
hypothetical population. The same sort of relations which were 
identified in Hobart could be tentatively expected to exist elsewhere. 
The second type of population was a hypothetical one. 
It was set up in accordance with conventional practice, to enable 
objective statistical tests of the hypotheses to be made. This 
population could be imagined as that large number of hypothetical 
groceries outlets which might have appeared in Hobart in 1964. 
The 224 groceries outlets which were actually observed in Hobart 
in 1964 could be regarded as a random sample of outlets from this 
imaginary population. A relation between two hypothesized variables 
could be demonstrated for the outlets which were observed in Hobart 
if it could be shown statistically that there was only a small 
probability (not greater than 5%) that there was no such relation in 
the population. Under these circumstances, there was only a small 
probability (say, not greater than 5%) that a recorded measure of 
association occured by chance alone between the two hypothesized 
variables for the observed groceries outlets in Hobart. The use 
of a hypothetical population could thus help determine whether 28 or not the hypothesized relationships were consistent withAlm facts. 
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The Conceptual Population  
(Retail outlets observable 
in capitalist economies in 
the immediate past and 
future) 
The Hypothetical Population  
(Imaginary population of retail 
outlets set up for the purpose 
of making statistical tests) 
Sample 1 : The 224 groceries outlets 
in Hobart in 1964 
Sample 2 : The multiphase sample 
1st phase sample : 91 outlets for entre- 
preneur interviews and 
observations of prices 
and range of goods sold. 
Data collected concerning 
the operational and compet-
itive characteristics of 
each sampled outlet. 
2nd phase sample : 39 outlets for customer 
interviews. Data collected 
concerning the customer and 
customer trip character-
istics of each sampled 
outlet,. 
FIG. 111.3 POPULATIONS AND SAMPLES USED IN THE 
ANALYSIS OF DATA IN THE SURVEY OF 
HOBART'S GROCERIES OUTLETS, 1964 
j 
of all the groceries outlets in 
Hobart in 1964  
to 
CHARACTERISTICS 
OF RETAIL 
OUTLETS 
SAMPLED GROCERIES OUTLETS IN HOBART, 1964 
1 	2 	3 	- 	90 	91 
Locational  
X B.A. class, type 1 
X 2  Regional market 
Operational  
Outlet Scale  
X3 wkly takings 
X4 annual " 
Range of Goods  
X. range of goods 
index 
Customer  
Xi+1 
Household income 
Household 
1 ' 3 family size 
Customer Trip  
Distance travelled  
. 	Distance 1+3+1 (miles) 
Xn Trip purposes 
OBSERVATIONS  
FOR EACH SAMPLED 
OUTLET 
Competitive  
Y1 Entrepreneur's pricing methods 
Ym Entrepreneur's attitudes to 
Trading Hours 
legislation 
OBSERVATIONS  
FOR EACH SAMPLED  
OUTLET 
FIG. 111.4 ARRANGEMENT OF OBSERVATIONS FOR THE TESTING 
OF THE TWO HYPOTHESES USING SAMPLE DATA 
Source: TABLE 3.10. 
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All the 224 groceries outlets observed in Hobart in 
1964 were thus regarded as a sample for the interpretation of the 
results of the data analysis. They comprised the first type of sample 
used. In some instances this sample was viewed as a random sample 
from a hypothetical population of retail outlets. This permitted 
conventional statistical methods to be employed for objective tests 
of the hypotheses. In other instances, the sample was considered 
as a representative selection of outlets from those in the conceptual 
population. With the exercise of some caution, the conclusions 
reached concerning the locations of Hobart' s groceries outlets 
could then be made relevant for the theoretical and empirical study 
of retail locations elsewhere in Western economies. 
The second type of sample which was employed was 
the multiphase sample of Hobart' s 224 groceries outlets. The 
tests of the two hypotheses ideally required complete and accurate 
information about many characteristics of all and not just this sample 
of Hobart' s groceries outlets. However, the data which were 
collected for the multiphase sample could be used to make sufficiently 
accurate inferences about the characteristics of all the outlets to 
enable the tests to be made. 
Weight Given to Different Sections of the Analysis  
The weight placed on testing the second hypothesis as 
against testing the first also had a special effect on the analysis 
of the data for Hobart' s groceries outlets. The second hypothesis 
was regarded as less important. This was because it raised great 
difficulties for theoretical and empirical studies owing to the very 
extensive and complex range of interrelationships which it postulated. 29 
Less attention was therefore paid to the rigorous testing of the second 
hypothesis than to the rigorous testing of the first in the analysis of 
the data collected for the multiphase sample of groceries outlets in 
Hobart. 
This led to the testing of the two hypottroses in the 
following ways. The testing of the first hypothesis was accomplished 
through an examination of the relations of all the observation's of 
each variable with all the observations for each other variable, for 
a series of variables, Xl, X2, X3 	Xn , which described the 
locational, operational, customer and customer trip characteristics 
of Hobart' s3i aroceries outlets (Figure 111.4). The testing of the second 
hypothesis was accomplished through an examination of the relations 
of all the observations of each variable of the series of X variables with 
all of the observations in each of a further series of Y variables 
(Y1, 	Ym), (Figure III.4). The Y variables described the 
competitive characteristics of each sampled groceries outlet, and 
summarised the nature and extent of the oute t' s linkages with the 
locations and other characteristics of other outlets in the process 
of competition for revenue. The Y variables described the extent 
to which, and the ways in which each outlet' s entrepreneur would 
take into account the characteristics of other establishments in his 
own decision-making in competition for revenue. 
The testing of the second hypothesis was much less 
rigorous than the testing of the first. The most rigorous test of the 
second hypothesis would have been provided by an examination of 
the relations of all the observations of the locational and other 
characteristics of each outlet, with all the observations of the 
locational and other characteristics of every other outlet. 
However, given the secondary importance of the second hypothesis, 
the testing procedure outlined was considered adequate for present 
purposes. It was also economical for two different sets of 
statistical methods did not have to be devised, one for the testing 
of each hypothesis. The tests of both hypotheses could be carried 
out by using the same statistical techniques to examine the relations 
between sp.cified payits of the X1 	X n' Y1 , 	Ym , variables. 
The Nature of Conclusions about 'Cause and Effect' 
The last general consideration which influenced the 
handling of the data for Hobart' s groceries outlets was the nature of 
the conclusions which were desired about 'cause and effect'. 
The hypotheses had both static and dynamic implications, 
for they implied that certain cause and effect relations operated over 
space at a given time, and over space through time. They suggested 
that spatial relationships existed at any given point in a middle-run 
period which took the form of strong close predictable interdependencies 
of the locations with the other characteristics of retail establishments. 
They also suggested that temporal relations existed which took the 
form of strong close predictable intefdependencies of the locations 
with the other characteriqigs of retail establishment over the whole  
of the middle-run period. 
The tests of the hypothesized relationships therefore 
required two types of conclusion from the analysis of data for Hobart' s 
groceries outlets. Firstly, conclusions were required about 'spatial 
cause and effect', that is concerning the spatial relations which 
existed at a given time (e.g.1964) between outlet location and each 
other variable which described the characteristics of Hobart' s 
groceries outlets. Variableak (e.g.location) and Variable B (e.g. 
takings, describing outlet scale) could be concluded related over 
space in 1964 in the hypothesized way: 
(i) 	if there were only a small probability (say, not greater 
than 5%) that the observed spatial variation in A was 
strongly associated by chance alone with the observed 
spatial variation in B; 
and (ii) if the direction and possibly also the magnitude of the 
observed spatial change in A with the observed spatial 
change in B could be desdribe,d; 
and (iii) if the form of the association of A and B could be 
identified as close and two-way; that is, if it could 
be shown how the spatial change in A was both 
caliaing and being caused by the spatial change in 
B. 
Secondly, conclusions were required about 'temporal 
cause and effect', that is concerning the current (immediate past, 
present, and immediate future) middle-run pattern of relations which 
exist between outlet location and each other variable for Hobart' s 
groceries outlets. Variable A (e.ig. location) and variable B (e.g. 
takings, describing outlet scale) could be condluded to be related 
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over the middle-run in the hypothesized way if it could be shown 
that; 
	
(i ) 
	
there was only a small probability (say, not greater 
than 5%) that the temporal variation in A was 
associated by chance alone with the temporal 
variation in B over the middle-run; 
and (ii) 	that the associatign of A and B was close, two-way 
and predictable. 
It was clear that the data, which described the locational 
and other characteristics of a cross-section of Hobart' s groceries 
outlets for 1964, could be used to draw the required conclusions about 
'spatial cause and effect'. But the required conclusions about 
'temporal cause and effect' could hardly be drawn from the 1964 data, 
unless the three custoftary types of assumption of "crossi-sectional 
analysis" were made. 
The first assumption was that any exogenous variables 
(that is, any variables excluded from the hypotheses, such as the 
political beliefs of consumers, the current state of retail technology, 
the type of culture structuring customer tastes and preferences) either 
had random or weak effects on the endogenous variables (that is, the 
variables included in the hypotheses and observed for each 
groceries outlet), or changed spasmodically or very slowly in 
comparison with the rate of change in the endogenous variables. 
The second assumption was that the outlets of the Hobart groceries 
trade are reasonably homogenous with respect to the variables which 
influence their behaviour, and with respect to their responses to 
different states of these variables. These two assumptions permitted 
the third to be made and the required conclusions about temporal cause 
and effect' to be drawn; any spatial relations identified from the 1964 
data were assumed to reflect an identical pattern of temporal relations 
for Hobart' s groceries outlp which is reasonably stable over the 
current middle-run period. 
Because of the assumed identity of the spatial and 
temporal relations for Hobart' s groceries outlets, one set of methods 
could be used to identify the spatial and thence also the temporal 
relations from the 1964 data. These methods could be used to test 
the spatial-temporal relations postulated by the two hypotheses. 
cloo 
The Two Phases in the 
Tests of the Hypotheses  
"Gross', 'Primary' and 'Secondary' Relations  
It remains to be discussed exactly how the tests of the 
hypotheses were designed and carried out. It will be recalled that 
in general terms the tests of the two hypotheses comprised attempts to 
discern 
(i) how far they could be used to identify all the more 
important variables which were associated with the 
locations of Hobart' s groceries outlets : that is, how 
far they could be used to identify all the variables 
showing strong, close relations with location; 
(ii) how far they could be used to identify the precise 
cause and effect relations between the retail locations 
and such variables, especially whether or not they 
were one- or two-way, and whether or not they were 
predictable. 
The tests had two phases; each was concerned with 
providing certain of the answers to both questions. 
The first phase was concerned with attempts to identify 
the 'gross relations' of each of the locational characteristics with 
each of the hypothesized operational, customer, customer trip, and 
competitive characteristics of Hobart' s groceries outlets. A 'gross' 
or 'overall' relation was that ultimately produced by a combination 
of 'primary' and 'secondary' linkages of outlet location with another 
specified outlet characteristic (Fig. 111.5). A 'primary' linkage was 
any immediate causal connection between location and the specified 
variable; the stimulus for change in location arose solely through 
the direct effects of chance or of exogenous variables on location or 
on the variable in question. A 'secondary' linkage was any other 
immediate causal connection of two of the endogenous variables 
which ultimately affected either location or the specified variable. 
A gross relation of outlet location and another variable was thus 
seen as the outcome of all the primary and secondary linkages in 39 
the causal chain connecting that variable with location (Fig.I11.5). 
In the first phase of the analysis of the data for Hobart' s 
groceries outlets, the existence, strength and form of the overall 
relations between outlet location and other outlet characteristics 
were of central interest, while the nature of the possible component 
primary and secondary linkages were largely ignored. In the 
second phase of the analysis, however, the main concern was the 
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* One set of linkages like this is possible 
between each pair of the other variables. 
NOTES  
(1) The causal linkage between location and another specified 
variable (Variable A) may be primary ( -.-.-. existing inde-
pendently of the influence of n other variables), or second-
ary ( ---- existing through the influence of any of n other 
variables); alternatively both primary and secondary causal 
linkages may exist between location and the variable. 
(2) The causal linkage between any two variables may be one 
way (a, or b), or two-way (both a and b, shownamply here in 
the single arrow c). 
(3) Using this figure, many different sets of primary (-.-.-. ) 
and secondary ( 	) linkages may be defined which could make 
up the gross relation of location and variable A. Commencing 
with location, variable A, or one of the n other variables 
V1 .. Vn' a variety of paths may be followed back to location 
by making different choices of the alternative arrows (linkages) 
between each pair of variables. Each of the linkages used on 
a path is a possible secondary linkage connecting variable A 
with location. 
FIG. 111.5 POSSIBLE PRIMARY AND SECONDARY CAUSAL LINKAGES 
MAKING UP THE GROSS RELATIONSHIP BETWEEN LOCATION 
AND ANOTHER VARIABLE 
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study of the important primary and secondary linkages making up 
each overall relation. Both phases of the analysis permitted 
conclusions to be drawn concerning the existence, strength and form 
of the associations between the locations and other characteristics 
of Hobart' s groceries outlets. Thus both phases of the analysis 
allowed conclusions to be drawn concerning the consistency of the 
hypothesized relationships with the facts. 
The Importance of the First Phase Tests 
The first phase of the analysis was just as important 
as the second. In the study of Hobart's groceries outlets, the 
existence, strength and form of the gross relationship of each 
variable with location was used as an indication of the importance 
of the variable and the nature of the association. The analysis 
of gross relationships therefore furnished much of the evidence which was 
used to demonstrate the consistency of the hypothesized relationships 
with the facts. 
This degree of emphasis on gross r thcrships is 
unusual in the study of multivariable relations, 	but it was 
both necessary and desirable in the present case. It was necessary 
because it seemed impracticable to try to separate out and measure 
all the primary and secondary linkages connecting outlet location 
with each in turn of the many other outlet characteristics. Firstly, 42 
the literature suggested that these linkages would be very complex. 
Secondly, to date there are no proven statistical methods which are 
designed to permit the handling of the relations between many 
possibly highly interrelated variables and attributes, where the 
observations are taken for a small multiphase sample of Vcts 
(Hobart's groceries outlets) at one particular time (1964). 
The emphasis on gross relationships was desirable 
because, in this particular study, much of the testing of the 
hypothesized relationships could be accomplished in a simple way 
by identifying and examining gross relations. After measurement, 
a statistical association between the observations for location 
(A) and another hypothesized variable (B) in the data could be 
labelled significant or not significant at the 5% level. If the 
association proved significant, then there was a probability of not 
greater than 5% that chance produced the observed degree of 
association of the variation in A with the variation in B; that is, 
there was some strong casual connection between A and B. Inspection 
of the data could reveal the direction and possibly also the magnitude 
of a change in A with a change in B; that is, that the relation was 
predictable. Finally, specific theoretical and empirical studies 
could be used to show that 4t4lis predictable association was a 
meaningful inter-relation - that is, that the association was the 
outcomecof the close two-way connection of A and B through some 
combination of primary and secondary linkages consistent with 
theory and experience elsewhere. 
The existence, strength and form of an identified gross 
relationship in the data between location and another variable would 
reveal the importance of the variable and the general nature of the 
association. The identification of a gross relationship in the data 
would thus permit the conclusion that one of the hypothesized 
relationships was probably consistent with the facts; one of the 
variables probably showed a significant two-way predictable 
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association with location when information for Hobart' s groceries 
outlets was examined. The hypotheses could therefore be used 
to identify at least one of the important variables associated with 
the location of Hobart' s groceries outlets, and to identify the nature 
of the association. 
On the other hand, the lack of a significant statistical 
association in the data between variable A (location) and B (another 
hypothesized variable) would lead to two possible alternative 
conclusions. The first was that one of the hypothesized relations 
was probably inconsistent with the facts; a variable probably showed 
no strong, meaningful, predictable, two-way association with 
location when information for Hobart' s groceries outlets was examined. 
The second was that the hypothesized relationship may have been 
consistent with the facts; the apparent lack of importance of the 
suggested relationship may have been the result of primary and 
secondary linkages making up a strong close predictable two-way 
relation but having conflicting effects on location and the specified 
variable; these primary and secondary linkages had not yet been 
identified , "cancelled eachother out", and produced the appearance 
of no overall association. 	Which of the two conclusions was to 
be adopted could be suggested by an appeal to subject matter 
considerations - to logic, experience, and particularly to other 
theoretical and empirical studies of the primary, secondary and 
overall relations between the variables. 
Thus, much of the testing of the hypothesized relations 
could have been simply accomplished by studying only the gross 
relationships revealed by the data. However, there was one aspect 
of the testing which was very inadequately covered in this way. 
In the analysis of gross relationships, no attempt was made to use 
the data itself, in addition to theory and relevant empirical studies, 
to help identify how closely each variable was associated with 
location and whether a relation was two -way. The hypotheses could 
not be rigorously tested therefore to see how far they could be used 
to identify either the more significant variables associated with 
location, or, more especially, the manner in which each was related 
to location. For more rigorous tests, an attempt to identify and 
analyse at least some of the primary and secondary linkages in the 
data seemed to be necessary. Certain meaningful, predictable, 
one and two-way primary and secondary linkages could be postulated 
which would form part of the hypothesized strong,close meaningful, 
two-way predictable relations between location and each other variable. 
If further analysis of the data revealed the existence of such primary 
and secondary linkages, then this could be regarded as additional 
direct evidence about the consistency of the hypothesized relation 
with the facts. This was so both in the case of a hypothesized 
relation where a statistically significant overall relation in the data 
had been initially obtained, and in the case where a non- significant 
overall relation had been initially obtained. 
Accordingly, the second phase of the analysis of the data 
for Hobart' s groceries outlets was :-included. 
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TABLE 3.13 
INITIAL DESIGN FOR THE ANALYSIS OF A VARIATE: e.g. AVERAGE 
WEEKLY TAKINGS a 
TOTAL NO. 	MEAN AV. COEFF. OF VARIATION, 
HOBT. GROC. WEEKLY 	AV. WEEKLY TAKINGS 
0/L. IN 	TAKINGS 	(Variance Mean) 
LOCNL. (s) PER 
CLASS 	OUTLET 
SET OF LOCNL. CLASSES 
1000 
878 
.3251 
.2900 
(1) 	Types of Business Area: 
( 	N 174 
47 
(2) 	Classes of Business Area: 
( 	Ni 22 1776 .1827 
( 	N2 23 1200 .2223 
( 	N3 38 645 .1954 
( 	N4 91 512 .0876 
( 	J1 18 1536 .2765 
( 	J2 3 2100 .5527 
( 	J3 8 987 .1873 
( 	J4 18 880 .2916 
(3) 	Regional Markets: 
CENTRAL CITY 67 712 .3219 
NORTH HOBART 53 512 .6845 
MOONAH 33 600 .2176 
GLENORCHY 35 729 .5552 
SANDY BAY 17 1900 .7165 
BELLERIVE 16 1200 .2193 
ALL OUTLETS 221 900 .2763 
SET OF 	RESULTS OF ANALYSIS OF VARIANCE 
LOCNL. 	F Ratio fl 	f2 	Prob. error, 	Intra-class 
CLASSES (P%), Stat. Hyp. 	Correl. 
Rejected 	Coeff. 
(1) 25.4 1 25 45 .2170 
(2) 26.7 7 36 41 .3980 
(3) 36.2 5 23 41 .3726 
a 	This table contains imaginary values only of means, 
coefficients of variation, Fratios,degrees of freedom, 
probabilities and correlation coefficients. 
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TABLE 3.14 
INITIAL DESIGN FOR THE ANALYSIS OF AN ATTRIBUTE e.g. WHETHER 
AN OUTLET OFFERED A DELIVERY SERVICE a 
TOTAL NO. 
HOBT. GROC. 
0/L. IN 
LOCNL. 
CLASS 
NO. OUTLETS 
WITH DELIVERY WITHOUT DELIVERY 
SERVICE 	SERVICE 
SET OF LOCNL. CLASSES 
	
104 	70 
40 7 
(1) 	Types of Business Area: 
(2) 	Classes of 
174 
47 
Business Area: 
Ni 22 5 	17 
N2 23 11 12 
N3 38 22 	16 
N4 91 85 6 
J1 18 6 	12 
J2 3 0 3 
J3 8 6 2 
J4 18 17 	1 
(3) 	Regional Markets: 
CENTRAL CITY 67 60 	7 
NORTH HOBART 53 48 5 
MOONAH 33 18 	15 
GLENORCHY 35 19 16 
SANDY BAY 17 17 0 
BELLERIVE 16 8 
ALL OUTLETS 221 170 	51 
SET OF 2 LOCNL. 	X 
CLASSES 
RESULTS OF X 2 ANALYSIS 
Degrees of Prob. error, 
freedom 	(P%), Stat. Hyp. 
V 
Rejected 
(1) 35 L5 .2253 
(2) 22 7 Li .3215 
(3) 16 5 tl .2784 
a 	This table contains imaginary values only of frequencies 
X2 , degrees of freedom, probabilities, and Cramer's V. 
Statistical Design : First Phase :  
The Analysis of Gross Relations 
The carry out the first phase tests of the hypotheses, 
answers were required to two questions. The first question was 
whether each hypothesized variable was associated overall with 
location; the second, wh was the strength and form of an 
identified gross relation. 
havebeen 
Standard statistical methods could be used to help 
provide the answers to both these questions. However, the 
application of these methods was complicated by the fact that 
data were available for the location of every grocery outlet in 
Hobart in 1964, but only for a multiphase sample of them for 
variables describing each other outlet characteristic. Therefore, 
to simplify the development of the statistical design for the 
analysis of gross relationships, an initial design was worked out, 
based on the assumption that data were available for every 
grocery outlet for all variables. The design was later modified 
to cope with the complications introduced by the need to use 
multiphase sample data. 
The initial design and the modified design will now be 
very briefly examined in turn. In both designs, the statistical 
methods varied according to the nature of the variable whose gross 
relationship with location was being examined. The statistical 
methods differed according to whether the variable was a variate 
(for example, average weekly takings), or an attribute (for example, 
whether or not the outlet offered a delivery service). 
Initial Design for the Analysis of Variates (e.g. average weekly takings) 
For a variate, means and coefficients of variation could be 
calculated, using the groups of observations for all groceries outlets 
together, and for the groceries outlets in each class of the three sets of 
locational classes, namely, the types of business area, the classes of 
business area, and the regional markets (as shown in Table 3.13). For 
each set of locational classes separately, an examination could then be 
made of the changes in the values of the mean and coefficient of variat-
ion between locational classes. This would suggest, firstly, whether 
or not the variate was related to location, and secondly, the strength 
and form of the relationships. 
A more objective test could be made of whether or not the 
hypothesized relationship between location and a variate occurred. An 
appropriate statistical hypothesis postulating no relationship could be 
tested using an F value derived from a oneway analysis of variance. 
This test could be conducted as follows. 
2oL 
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It could be assumed that the groceries outlets observed in 
Hobart in each locational class in a set, were a random sample from 
the subpopulation of the same locational class in a hypothetical 
population. Given this assumption, the appropriate statistical 
hypothesis was 'that all the subpopulations had identical mean values 
of a given variate,' that is 
Ho: )11 = )12 = )1 3 
where ri was the number of locational classes in the set in the 
hypothetical population. Three tests of this statistical hypothesis 
could be carried out separately for the observations for the three sets 
of locational classes formed by types of business area, classes of 
business area, and regional markets (as shown in Table 3.13). It 
was necessary to assume that the observations of the variate for each 
subpopulation (locational class) were normally distributed and of 
homogenous variance; provided that the data suggested that these 
assumptions were approximated, an F ratio could be calculated and 
used to accept or reject the statistical hypothesis at the 5% level in 
each of the three cases. 
If the statistical hypothesis were rejected, the alternative 
hypothesis was acceptable, "that at least some of the subpopulations 
of the outlets in each locational class in the set had significantly 
different mean values of the variate." There were statistical tests 
which could have been used at this point to identify the precise 
subpopulations between wlidch the significent differences existed in 
the values of the variate. 	However, because of time restrictions 
it was felt that this; could be accomplished only subjectively through 
an examination of the differences between the means calculated for 
each locational class. 
The use of one-way analysis of variance permitted 
decisions to be made concerning the degree to which differences 
in the locations of the groceries outlets in the hypothetical population  
were associated with differences in the value of the variate. If the 
statistical hypothesis of no association were rejected, then the 
association could be pronounced significant at the 5% level; if the 
statistical hypothesis of no association were accepted, then the 
association could be pronounced not significant at the 5% level. 
The same degree of association could be concluded to exist between 
the location and the variate for  the groceries outlets which were actually 
observed in Hobart in 1964, which were assumed to differ only by chance, 
thatTis, to be random sample, from the hypothetical population. Thus 
objective evidence was provided as to whether not the variables were 
related, as hypothesized, in the Hobart data. 
The strength of an observed relationship between location 
and a variate could also be estimated objectively. The intra-class 
correlation coefficient could be used for this purpose. This statistic 
Zo8 
like the F ratio, could be derived from the one-way analysis of 
variance of the sample data, and is suggested by Snedecor as a 
simple and reliable measure. Two intra-class correlation 
coefficients could be derived from the two analyses of variance 
using business area classes and types as locational classes, and 
an additional coefficient could be derived from the analysis of 
variance using regional markets as locational classes (Table 3.13). 50,51. 
For each variate, the procedures which have just been 
outlined for the analysis of observations for all groceries outlets in 
each locational class, could also be applied to the analysis of the 
observations for outlets of each type of business separately, that 
is, for the supermarkets, groceries and general stores of each 
locational class. In addition, the relationships could also be 
similarly examined between each variate and the type of business 
class in place of the locational class of the outlets. These 
additional analyses would provide additional information to help 
determine the consistency of the hypothesized relations with the 
facts. 
Initial Design for the Analysis of Attributes (e.g. whether or not an  
outlet offered a delivery service) 
The statistical methods which were designed for the 
analysis of an attribute paralleled those designed for the analysis 
of a variate. Groceries outlets in Hobart in 1964 could be grouped 
into the sets of locational classes which were formed by the classes 
of business area, by the types of business area, and by the regional 
markets. The number of the outlets of each locational class which 
fell in each category of the attribute could then be recorded; the 
total number of all outlets falling in each category of the attribute 
could also be recorded as shown in Table 3.14. Taking each set of 
locational classes separately, the variation could be observed between 
the component locational classes in the proportion of the establishments 
of each class falling in each category of the attribute. These 
variations would suggest firstly, whether or not the attribute was 
related with location, and secondly, the strength and form of the 
relationship. 
Again, a more objective test could be made for the 
relationship between location and each attribute. An appropriate 
statistical ypothesis postulating no relationship could be tested 
using the X test for homogeneity of distributions. This test could 
be conducted as follows. 
It could be assumed that the groceries outlets observed in 
Hobart in each locational class in a set, were a random sample from 
the sub-population of the same locational class in a hypothetical 
population. Given this assumption, the appropriate statistical 
4,1 
hypothesis was "that the ratio of the number of outlets in each category 
of the attribute was identical in all locational classes in the population" 
or, more precisely, 
(1 = 1, 	, 	) Ho: 13; = 	. i (j= l, 	, 	) 
where 13 ,, was the probability that an individual outlet selected at random 
from thelipopulation would be a member of the i'th locational class and 
j'th category of the attribute, 1›, i was the probability that the individual 
would be a member of the i'th locational class, and R. was the 
probability thai 2the individual would be a member of tile j'th category of 
the attribute. 
Three X2 values to test the statistical hypothesis could be 
separately calculated for Hobart' s groceries outlets grouped by the types 
of business area and the categories of the attribute, by the classes of 
business area and the categories of the attribute, and by the regional 
markets and Te categories of attribute as shown in Table 3.14. To 
carry out a X test, it was necessary that each locational - category of 
attribute cell should record an expected frequency of at least one outlet 
and that the number of cells with expected fr2quencies of less than five 
(for a grouping of outlets us%cto calculate X ) should form less than 20% 
of the total number of cells. 	Provided that these conditions were 
approximated by the data, the statistical hypothesis could be accepted 
or rejected at the conventional 5% level. If the statistical hypothesis 
were rejected the alternative hypothesis was acceptable, "that the ratio 
of the number of outlets on each category of the attribute was 
significantly different, at least for some of the subpopulations." The 
subpopulations could be subjectively identified between which differences 
existed in the ratio of the number of outlets in each category of the 
attribute. This could be accomplished through an examination of the 
contributicrs made by each location - category of attribute cell to the 
value of X . 
A X2 test of the homogeneity of distributions permitted 
decisions to be made concerning the degree to which differences in 
the locations of groceries outlets in the hypothetical population  were 
associated with differences in the proportions of each outlets in each 
category -of the attribute. If the statistical hypothesis of no associat-
ion were rejected, then the association could be pronounced 
significant at the 5% level; if the statistical hypothesis of no 
association were accepted, then the association could be pronounced 
not significant at the 5% level. The same degree of association could 
be concluded to exist for the groceries outlets which were actually 
observed in Hobart in 1964, which were assumed to differ only by chance, 
that is, to be a random sample, from the hypothetical population. Thus 
objective evidence was provided as to whether or not the variables were 
related as hypothesized in the Hobart data. 
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The strength of an observed relationship between location 
and an attribute could also be objectively estimated. Cramer' s V is 
suggested by Blalock as a little kno5w4n but simple and particularly 
effective statistic for this purpose. 	It is given by the formula 
V2 - X N Min(r - 1, c - 1) 
where Min(r - 1, c - 1) refers to either r - 1 or c - 1 which ever is the 
smaller, and r is the number of locational classes, c is the number of 
categories of the attribute and N is the total number of outlets. One 
V statistic could be calculated for the distribution of outlets : by type 
of business area and category of attribute, another for the distribution 
of outlets by class of business area and category of attribute, and a 
third for the distribution gt outlets by regional market and category of attribute 
as shown in Table 3.14. 
Using the preceding statistical methods, the gross relation-
ships between location and each attribute could also be studied 
separately for each group of groceries outlets comprising a business type. 
The relationships could also be similarly examined between each attribute 
and the class of tusiness of outlets in place of their class or location. 
These additional studies would provide additional information to help 
determine the consistency of the hypothesized relationships with the 
facts. 
htdification of the Initial Designs  
The initial designs for the analysis of variates and 
attributes were modified in two ways to permit the use of the 
multiphase sample data for Hobart' s groceries outlets. Firstly, 
modifications were made to obtain estimates of requisite means and 
coefficients of variation for the analysis of variates, and of requisite 
frequencies and proportions for the analysis of attributes. Secondly, 
modifications were made to permit the use of first phase sample data 2and 
of second phase sample data to estimate the requisite values of F, X , 
r I and Cramer' s V. 
Estimates of means, coefficients of variation, frequencies and  
proportions. The initial design required that the mean ari d coefficient 
or variation of a variate be calculated fcr all the groceries outlets in 
1964, and for the groups of Hobart' s groceries outlets in each locational 
class (Table 3.13), and for the additional groups of outlets in each type 
of business, and each type of business - locational class combination. 
For an attribute, the initial design demanded that calculations be made 
of the total number of establishments falling in each of the categories 
of the attribute fcr all the groceries outlets observed in Hobart in 1964, 
for the groups of these outlets in each locational class (Table 3.14) and 
for the additional groups of outlets in each type of business, and each 
type of business and locational class combination. 
2 
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The design of the multiphase sample of the outlets in 
the locational classes enabled certain standard formulae to be 
appropriately modified and used to make estimates of the majority 
of these meabng, coefficients of variation, frequencies, and 
proportions. 	All groceries outlets, and the outlets of each 
locational class, type of business, and type of business - 
locational class combination could in most cases5 9be treated as separate, randomly sampled "domains of study."  An examination 
of the estimat-Ms- which were used for each "domain" with first and 
second phase sample data demands a detailed, highly technical 
discussion. Because of this, the examination is carried out in 
Appendices 9, 10 and 11. 
Brief mention should be made here of the limitations of 
the values obtained by means of the estimators. These limitations 
were: (1) errors in the estimates due to sampling procedures, to 
sample size and to bias arising in sample selection and data 
collection; (ii) limitations arising from the use of unconventional 
estimators. A detailed discussion of these limitations is to be 
found in the notes on the estimators in Appendices 9, 10 and 11. 
The initial designs required that comparisons be made of the 
estimates obtained for an attribute or variate for the outlets in different 
domains: because of the foregoing limitations of such estimates, 
differences or similarities between them had to be pronounced before they 
could be concluded significant. 
Estimates of F, X 2 , rT and Cramer' s V. The initial statistical design 
also required that in the analysis of the relationship of each variate 
with location, estimates be made of F values and intra-class 
correlition coefficients (Table 3.13). Similarly, the design demanded 
that X and Cramer' s V be calculated in the analysis of the 
relationship of each attribute with location (Table 3.14). 
To enable the use of data fcr first or second pirse sample 
outlets, the conventional formulae employed to estimate F, X , r, and 
Cramer' s V were slightly modified. The main principle used in the 
modification was to substitute estimated means, variances, and 
frequencies from the multiphase sample data where the true values 
for all Hobart' s groceries outlets were called for in the formulae. The 
resultant modifications of the formulae used, the ways they were 
applied, and the manner in which the initial design was followed using 
sample data are shown in Appendices 12, 13 and 14. These subjects 
required too much detailed technical discussion for presentation here. 
Difficulties arose in attempts to use the estimated F and 
X2 values in the proposed tests of the statistical hypotheses. These 
difficulties stemmed from: 
errors in the estimates of F and X 2 values because 
of the use of sample data; 
non-fulfilmrt of the assumptions necessary for 
the F and X tests; 
deficiencies in the design of tests for the study of the 
relationships between customer trip and other outlet 
characteristics using data for the second phase sample 
of groceries outlets in Hobart. 
2(2, 
These difficulties are elaborated in Appendices 12, 13 anq 14. As 
a result of these difficulties, in general, values of F or X in excess 
of the critical values at the 5% level were taken to indicate that the 
statistical null hypothesis of no association be only tentatively 
rejected, and the alternatiie hypothesis be tentatively accepted. 
In the particular case of X tests of the relationships between customer 
trip and other outlet characteristics, values of X exceeding critical 
values at the 1% level were required for the tentative rejection of the 
statistical null hypothesis. 
Statistical Appendices 4, 5, 6 and 7 contain the results 
of the statistical analyses which OVs finally carried out using the 
multiphase sample data for Hobart' s groceries outlets. 
Statistical Design : Second Phase : 
The Analysis of Primary and Secondary Relations  
The second phase of the data analysis required additional 
methods to search for the primary and secondary linkages which could 
be expected to compose postulated relations of outlet location with 
each of the other variables describing outlet characteristics (Figure 
111.5). The aim of this phase of the analysis of the data was to 
further test the hypotheses by providing extra information concerning 
the importance of each variable with  respect to location
' 
 and about the 
way in which each variagre was/with location, in the case of Hobart' s 
groceries outlets. 
The methods used to search for and to examine primary 
and secondary relations were less rigorous than those employed for 
the study of gross relationships, and attention was confined to only 
some of the possibly important primary and secondary linkages which 
could be expected to compose each hypothesized strong, close, 
predictable, two-way relation between outer location and another 
variable. This was because the network of all the primary and 
secondary linkages connecting outlet location and the many other 
outlet characteristics seemed likely to be very complex. There were 
also no statistical methods to permit the handling of the multiphase 
'sample data for Hobart' s groceries outlets irwuch a way that primary 
and secondary linkages could be identified. 
The general procedure was to make explicit an expected 
set of important primary and secondary relations which would produce 
the postulated strong, close, predictable two-way relation of outlet 
location and another outlet characteristic (as in Figure III. 6). Logic, 
intuition and theoretical and empirical studies were used to derive 
the expected set of primary and secondary relations. A comparison 
was then made between the linkages revealed in the Hobart data and 
the expected set of primary and secondary linkages which composed the 
hypothesized relation of outlet location and the specified outlet 
characteristic. If the expected set of linkages was consistent with 
the linkages revealed in the Hobart data, then this was treated as 
evidence of the consistency with the facts of the hypothesized relation. 
2/3 
This general procedure required some techniques for 
manipulation of the data for Hobart' s groceries outlets to identify 
the primary and secondary linkages of outlet location and another 
outlet characteristic. The following method was adopted. For the 
variables and attributes specified in the expected set of primary and 
secondary relations, estimated values were compared for a set of 
locational classes (as in the Table in Figure 111.6). If changes 
between classes appeared to be highly correlated and in the right 
direction, it was concluded that the expected set of relations was 
consistent witk6 the linkages revealed in the Hobart data (as in 
Figure 	6). 
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FOOTNOTES 	CHAPTER TWO 
1 The concentration of retail establishments at the centre of the 
city, together with other secondary and tertiary facilities. The 
term Central Retail Area is used here as a more appropriate term 
for a study focussing on retailing than the more usual, but 
variously defined C.B.D. 
2 	p.17 ct 	p Ho . 
3 These are the middle- or longer-run aspects of the locations of 
retail establishments, as defined in Chapter one, pp.'50-31. 
Attention is confined to the description of these aspects for the 
reasons given in Chapter one, pp. 31. 
4 Hereinafter sometimes termed "location with respect to competing 
and complementary facilities." 
5 Hereinafter sometimes termed "location with respect to consumers", 
as is also position with respect to the distribution of the 
population in traffic flows. 
6 This represents a simple use of the principles which are conven-
tionally employed to make 'good' classifications of phenomena 
(e.g. retail establishments) by a single category (e.g. location). 
See, fof example Bunge (1962, 14-22) and Haggett (1965, 242) on 
the nature of these principles and their application in geography. 
7 For example, factor analysis (Berry, Barnum and Tennant, 1962); 
linkage analysis (Garrison et al., 1959, 72-73). 
8 This project was started at the University of Tasmania in 1963. 
Computing facilities were not available in Tasmania before the 
opening of the Computer centre at the University in 1964. 
9 Berry and Pred (1965, 63-72, supplement, 36-41). 
10 Garrison et al. (1959, 39-50, 57-58); Berry (1959, 67-99); Berry 
(1963, 9-104); Simmons (1964, 11-12); Simmons (1966, 4-5, 10-11, 
15-35). 
11 	Berry (1963, 85-87); Simmons (1964, 11-12), 
12 	Berry (1963, 57-60); Simmons (1964, 102-106), 
13 	Garrison et al. (1959, 67-99). 
14 Other definitions of retail establishments which have been used 
in field surveys are : 
11 	 establishments which normally sell goods retail to the 
general public from fixed premises"(Australia, Commonwealth Bureau 
of Census and Statistics, Census of Retail Establishments, Year 
ended 30th. June, 1962, V). 
11 
	 (establishments which perform the) function of buying and 
selling, and in this way, transfer goods from producers to consumers 
--- sell to the final consumer ---." (Hall, Knapp and Winston, 1961, 
3). 
11 (Establishments which arise as) the result of personal contact 
between a central service and its customers 	 11  (Carol, 1960, 
420). 
The definition which was used to identify retail establishments in 
the field in Hobart included establishments selling goods to the 
general public, and to other business enterprises. It also included 
establishments selling services, such as beauty salons and dry 
cleaning and shoe repairs agencies. The definition excluded many 
businesses performing financial services (e.g. lottery agencies, 
bookmakers, banks, insurance companies, real estate agencies, building 
societies, savings and loan associations), professional and semi-
professional services (e.g. physicians, dentists, optometrists, 
chiropodists, accountants), transportation services (e.g. commercial 
car parking, parcel carriers, furniture removalists), residential 
services (e.g. hotels, rooming houses), entertainment services 
(e.g. theatres, cinemas, bowling alleys, caterers, nightclubs and 
cabarets) and service trades (e.g. electricians, plumbers, mechanics, 
printing and publishing houses, funeral directors, furniture 
upholsterers, piano tuners etc.). Household fuel suppliers and 
dairies were also excluded because of the difficulty of obtaining 
complete and accurate information as to their whereabouts. 
15 	Simmons (1964, 10). 
16 This is comparable to the methods used by Nystuen (Garrison et al. 
1959, 26-27), Behrens (1960), and Simmons (1966, 17-19) for the 
delineation 	in the field of a city's retail business areas. The 
choice of three non-central uses was arbitrary, but it did permit 
the breaks to be defined between the retail trading areas which 
lay close together along major highways. 
17 Most definitions of the 'central functions' of 'central places' 
in geography are question-begging, and do not apply to intra-urban 
retail business areas as well as they do to rural service centres. 
The following definitions provide the clearest notion of a 
central function'. 
"The crystallisation of mass about a nucleus is part of the elementary 
order of things. Centralistic functions are similarly basic to 
human community life. In this sense, the town is a centre of a 
regional community and the mediator of that community's commerce; 
it functions, then, as the central place of the community 	 
The goods and services provided by the central place because it is 
central are known as central goods and services" . 
(Berry and Pred, 1965, 15, citing Christaller, 1933). 
(central goods and functions) are the result of personal 
contact between the central service and its customers, and lead to 
e close relationship between residence and the location of the 
services". 
(Carol, 1960, 420). 
	 a type of activity, such as drug store, church, or veterinarian, 
regardless of size". 
(Berry, Barnum and Tennant, 1962, 68). 
18 The division of the types of retail business within a city into 
'nucleated' and 'arterial' business functions is a standard if 
arbitrary procedure in many works in retailing geography. Simmons 
refers to "Nodal-arterial descriptive sales - - - developed to 
compare different (retail) business types with respect to various 
attributes." (1964, 35). Such "nodal-arterial descriptive scales" 
have been used by Berry (1959); Forster and Nelson (1958, 20-54); 
Mitchell and Rapkin (1954, 16-19, 18-133); Davies (1960); Garrison 
et al. (1959, 40-50, 67-68, 74-75, 84-85, 89-92, 95-97); and 
Rannells (1956, 148-151, 159-161, 171-180). 
19 Within each retail business area, separate establishments of the 
same business type each counted as one occurrence of a retail 
business type, that is, as one functional unit; an establishment 
which was of two business types (e.g. grocery-green grocery) 
counted as two occurrences, that is, as two functional units. 
20 Berry and Pred (1965, 25-38, 63-72, supplement 3-13, 36-41). 
21 For each business area, the different business types present were 
grouped together according to the degree of substitutability and 
complementarity of their products in the eyes of the consumer. 
In technical terms, the cross-elasticities of demand (with signs 
neglected) for the products supplied by a type of business with the 
products supplied by any other type of business within its group 
were considered much grater than the cross-elasticities for the 
products supplied by that type of business with those of any other 
type of business outside its group. The grouping of retail business 
types according to the degree of substitutability and compbmentarity 
of their products was suggested by the work of Houtakker (1961) 
and Pearce (1961). For each business area, the total number of 
groups of retail business types measured a distinctive facet of 
its range of retail facilities. This was the heterogeneity of its 
range, that is, the degree to which its retail facilities supplied 
goods which were other than closely substitutable or highly 
complementary in the eyes of consumers. A business area with only 
two groups of business types had less heterogeneity in its retail 
facilities than a business area with ten. 
22 The author first used this technique in an unpublished thesis for 
her B.A. (hons). degree, The Hierarchy of Central Places in South- 
West Tasmania, (1961). The technique was refined in the present 
study. Similar techniques have been developed independently by 
Berry, Barnum and Tennant (1962), and Scott (1964). 
23 Johnston (1966) reached the same conclusion in a study of retail 
business areas in Melbourne. The primary purpose of this study of 
Hobart's business areas Was not to make very rigorous objective 
statistical tests of the central place theory postulates that a 
discrete hierarchy of at least nucleated business areas exists 
within the city (Berry, 1966, 44-46). But the results suggest 
that the business areas of each type within the city form continuums 
rather than hierarchies, and that the division of these continuums 
into classes should be regarded as an arbitrary useof taxonomic 
principles which may often be necessary to obtain results in the 
empirical study of intra-urban retail location. Central place 
theory itself may not be applicable therefore within urban areas, 
though the many empirical central place istud1es3 which classify 
different types and orders of business areas within the city may 
still be useful. 
24 An article by Berry, Barnum and Tennant (1962, 163-104) contains 
a detaile4ItteoretteaOiscussion of why the number of business 
types within a business area should be regarded as the best index 
of its status. 
25 	e.g. Garrison et alia (1959, 45-50, 67-88). 
26 	Berry (1959, 41, 86-88); Voorhees and Stegmaier (1955, 24). 
27 	e.g. Horwood and Boyce (1959, 16); Nystuen, in Garrison et alia 
(1959, 222-225). 
28 Berry, Barnum and Tennant (1962, 103). 
29 	e.g. Berry, Barnum and Tennant (1962, 103-104); Simmons (1964, 87). 
30 These features of Hobart t s retail business area hierarchies are 
too marked to be attributed to chance. Nor do they seem to be able 
to be attributed to the arbitrary methods of the definition of the 
hierarchies which were employed. Perhaps some revision of central 
place hypotheses is needed to predict the organisation of retail 
business areas in small cities. 
31 This procedure was suggested by the work of Simmons (1964, 46). 
32 The heterogeneity of the composition of business areas of each 
class outside a range of core functions may simply be a reflection 
of the arbitrary methods of business area classification used. But 
it seems most likely to be the result of the existence of a 
continuum of business areas of each type by numbers of functional 
units and range of business types, with areas of overlap appearing 
between classes when the continuum is arbitrarily divided for 
purposes of analysis (see also p. 6g and Footnote 23). A final 
possibility is that it may arise from distortions, under actual 
conditions of growth and decline in business areas, of the ideal 
equilibrium hierarchial class okstenit4digehtss1Cplage Ltbebry, One 
of the implications of this theory is that 100% of the business 
areas of a given class will possess one or more functional units 
of each of the business types which are found in the class. Another 
implication of the theory is that a new set of business types will 
be added to those already in existence with the addition of each 
higher order class of business area. (Berry in Garrison et alia, 
1959, 54-56). Neither of the implied conditions is clearly revealed 
here though the second is approximated. 
33 
34 Described by Weiss (1957); Horwood and Boyce (1959, 4-8). 
35 The nucleated-arterial, convenience-shopping goods grouping of 
retail establishments represent two of "a number of descriptive 
scales . . . developed to compare different business types with 
respect to various attributes." (Simmons, 1964, 35-36). 
36 	In the interpretation of Figs. 11.4. (i) to (xiii) along these 
lines, allowance is made for differing blockfront sizes. For 
a small establishment of a retail business grouping on a small 
blockfront may otherwise be interpreted as a significant areal 
agglomeration of the group by occupying 50% of its block length, 
while several large establishments of the same class on a very 
much larger block front may not be revealed as comprising a zone 
of agglomeration. 
37 Murphy and Vance (1954; 1955); Davies (1960); Horwood and Boyce 
(1959, 9-22). 
38 These areas form one of the "specialist functional zones" within 
Hobart's C.R.A., being small "auto rows" (Berry, 1959, 81-83; 
Simmons, 1964, 12-13), or small "auto sales and service nodes" 
(Horwood and Boyce, 1959, 21). 
39 More sophisticated techniques of analysis were investigated, such 
as Bachi's measures of mean distance and standard distance deviation 
(1963), tests for the randomness of spatial distributions (Skellam, 
1952; Clark and Evans, 1954; Clark, 1956; Thompson, 1956; 
Warntz and Neft, 1960), and the measures of spatial structure advanced 
by Bunge (1961; 1962 2 70, 73-88). It was necessary to adopt simpler 
techniques here, primarily because of the lack of time and labour-
saving electronic computing facilities at the time the analysis 
was made. 
40 Isard (1956, 205-206). 
41 	Bunge (1962, 132-138). 
42 	Garrison et al. (1959, 84-85). 
43 	Behrens (1961). 
44 See Berry and Pred (1961). 
45 	e.g. Berry (1967, 42-58). 
46 	e.g. Nystuen in Garrison et al. (1959, 218, 225). 
47 Hobart's regional markets were regarded in this way on the basis 
of the results of studies in other cities of shopping centre 
trading areas and customer travel patterns. There was no data 
for Hobart itself which could be used as evidence that the 
regional markets were "reasonably distinctive zones of intensive 
store competition and customer circulation." The information 
which was collected for Hobart's groceries outlets was used in 
the final stages of the project as some ex post evidence that the 
markets in Hobart were of the nature they had been assumed to 
be (pp. 	CAk&pa- /, C'Jpet.Z44,6,d p.445-9). 
48 Alternative methods of delineating the regional market boundaries 
were considered, for example, (i) by using data gained from 
interviews of shoppers sampled at their place of residence or in 
the regional centres, or (ii) by plotting the places of residence 
of the customers who run accounts at the firms in each centre. The 
first alternative was far too costly, and the second depended on 
a degree of cooperation from storeowners which, it was felt, would 
not be forthcoming. 
In August-September 1964, origin and destination data on customer 
trips for shopping and marketing purposes were examined in the 
Hobart Area Transportation Study offices. It was concluded that 
too few trips were made to each regional centre to permit the 
delineation of the regional market boundaries. 
49 Only car, bus and foot travel needed to be examined. In Hobart, 
rail is not an important mode of travel for shopping purposes 
(Smith and Associates, 1964, Vol. II, 44). 
50 Smith and Associates (1964, Vol. II, 44-49). 
51 	Smith and Associates (1964, Vol. I, 75). 
52 Tasmania, Department of Lands and Surveys (1962). 
53 In the drawing of regional centre bus catchment areas it was 
assumed: 
(i) that shoppers would not travel through one regional centre 
to make purchases in another (as shown by Voorhees, Sharpe and 
Stegmaier, 1955, 20-21); 
(ii) that customers within 660 yards of a stop and not beyond will 
use bus transport. 
54 For comments on the use of a set of regions as a classification 
of locations, see Haggett (1966 2 242-243). 
55 	pp. 41,30. 
56 	PP.  
57 	pp. 	/0t4.- 0S. 
58 To enable these descriptions to be made, data provided by the 
Hobart Area Transportation Study authorities were analysed. These 
data consisted of tabulations for 1963 of land use, number of 
residences and population for the 89 'natural regions' comprising 
the Internal Traffic Zones of Hobart for the Study. In addition the 
data comprised responses to questionnaires given in December, 1963, 
to a five percent systematic areal sample of dwelling units within 
the continuously builtup city area, and to a ten percent systematic 
areal sample of dwelling units on Hobart's urban fringe. These data 
were used in preference to the Commonwealth Bureau of Census and 
Statistics tabulations by collector's districts, since they were 
more up-to-date, and covered a greater number of relevant consumer 
and household characteristics. The methods used to estimate 
residential land use by market (Table 2.16) and other aspects of the 
distribution of consumers (Tables 2.17.(i) to (ii)) are outlined in 
Appendix 2. 
59 The information which the Hobart Area Transportation Study 
authorities later mapped to give Figs. 11.5 and Figs. II.14.(i) 
to (ii) was abstracted by the author from the files of the Study 
in August, 1964. The information comprised statistics of street 
lengths, widths and surfaces, statistics from traffic counts at 
selected roadside stations over 1963, and figures from a questionnaire 
survey of employees at their place of work made in January, 1964. 
At the time when the analysis of customer circulation patterns for 
this thesis was being made, the detailed information on shopper 
travel, later published in the Statistical Appendices of the Study 
Report, was not available (Smith and Associates, 1964 Vol. 11 2 
44-51, 73-78, 97-99, 103-105). 
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Summary 
This chapter had two main purposes. The first was 
to describe the locations of Hobart' s groceries outlets in 1964, 
using the retail location classifications developed in chapter two. 
The second was to discuss the methods which were used to account 
for the locational structure of Hobart' s groceries trade, through the 
testing of two hypotheses which were to explain and predict retail 
location against data collected for Hobart' s groceries establishments. 
Probably the most important methodological weakness 
which emerges is that highly objective techniques of analysis could 
not be devised whereby the data alone could be used to accept or 
reject the hypotheses; there was considerable appeal to subject mat-
ter considerations (logic, experience, other theoretical and empirical 
studies). Material from theoretical and empirical studies contained 
the value judgements of others; the judgement of the author was 
involved in the selection and application of specific theoretical and em-
pirical studies, and in the exercise of logic and experience, to test the 
two hypotheses to see how far they could be used to account for the 
locations of Hobart' s groceries outlets. But it is clear that the main 
methodological weakness of this study arose because the hypotheses 
could not be stated in detail in precise mathematical terms, and, more 
particularly, because of the lack of appropriate techniques to collect 
and handle information for the number and type of variaties which both 
hypotheses take into consideration. b2 Blalock suggests that there may 
be many important multivariable problems in the social sciences which 
may similarly not be capable of being treated in a way that will meet 
the exacting requirements of very rigorous statistical analysis. 
Nevertheless, they merit attention and the most rigorous treatment 
possible, as has been accorded to the problem of retail location here. 63 
Each of the following chapters focusses on the 
relationships between the locations of Hobart' s groceries outlet, and 
each of a limited number of other characteristics of the outlet. A 
discussion of location and variables describing outlet scale is 
followed in turn by discussions of outlet location and costs structure; 
outlet location and price, service and range of goods; and outlet 
location and the socio-economic characteristics of customers and 
their travel behaviour. The successive dissection of the relationship 
between location and each other variable allows the successive 
evaluation of the first and main hypothesis, that the locations of the 
establishments of the retail trade became significantly interrelated in 
a predictable way with many other of their own characteristics. 
The second hypothesis is successively evaluated like 
the first, though rather less attention is paid to it. The second 
hypothesis ('that the locations and other characteristics of the 
establishments of a retail trade become significantly interrelated in 
predictable ways with each other' s locations and other characteristics, 
in the process of competition for revenue") is first examined in Chapter 
four, even though this chapter focusses primarily on the relations 
between outlet location and outlet scale. It seemed appropriate to 
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introduce the relations between the competitive characteristics 
of outlets and their locations at this point, because of the presumably 
great influence of competlive characteristics on scale and vice versa, 
and thereby on location. 	In succeeding chapters, the effects are 
examined of outlet competitive characteristics on outlet location which 
arise through the linkages of competitive characteristics with yet other 
variables. For example, the effects of the competitive characteristics 
of outlets on prices of goods sold and thus on location is examined 
in the Chapter six dealing with price - location relationships. The 
progressive but piecemeal evaluation of both hypotheses leads to a. 
final chapter synthesizing the results. 
FOOTNOTES 	CHAPTER THREE 
1 	Australia, Commonwealth Bureau of Census and Statistics, National  
Accounts : National Income and Expenditure, 1948-49 to 1963-64, 50. 
Expenditure in 1960»61 on bread and cereals, dairy products and eggs, 
sugar, preserves and confectionary - the groceries subgroup only 
within the major food group » amounted to (A)E552:2 million, In 
comparison, expenditures on the whole major transport and 
communications group-fares, purchased and operation of motor vehicles 
postal and telephone services - amounted to (A)E6MO. million, 
2 	Strictly, 'a groceries outlet' is any selling point offering 
groceries to the general public, irrespective of the volume or 
range of groceries sold (Ford and Thomas, 1953, 11-12). 'Groceries' 
are food for home stocks and consumption, excluding fresh and 
cooked meats and fish, cooked or otherwise prepared takeaway meals, 
cakes and pastry goods, delicatessen items, and ices and 
confectionary. 
In Hobart, the label 'groceries outlet' was restricted to those 
establishments in which a stock of groceries could be easily 
observed, that is, to those stores in which grocery items 
comprised the highest proportion of the range of goods on display 
of any product group. This definition greatly facilitated the 
fieldwork which was necessary to identify and map Hobart's 
groceries outlets. Any establishments which sold groceries and 
which were excluded under this definition were unlikely to have 
been important separately or together in groceries retailing in 
the city. 
3 	It supermarket was 'a departmentalised large-scale retail food store 
having self-service groceries as its basic department, plus any 
number of other departments including meat, produce, dairy, house-
hold and garden hardware, smallgoods; the establishment had a 
floor-space of selling area exceeding 2 I1Wisq. ft.' (cf. Charvat, 
6-7; McClelland, 1963, 16-19), 
A grocery was l a retail food store with less than 2,000 sq. ft. of 
selling area, with 75% or more of its display space occupied by 
groceries, and with the remainder being occupied by a limited 
number of other types of goods, normally, produce, smallgoods, 
household cleaning apparatus.' 	(cf. McClelland, 1963, 18-19): 
A general store was 'a small-scale retail establishment in which 
groceries occupied a similar selling area to one or more other 
types of goods, notably produce, smallgoods, soft drinks, ices, 
cigarettes and confectionary; however, the selling area occupied 
by groceries was not exceeded by that of any other type of product,' 
4 	Three of the variety chain-stores and one of the department stores 
in Hobart in 1964 also carried some groceries lines. 	Interviews 
with their managers revealed that groceries were not important with» 
in the store in terms of goods stocked and sales relative to the 
goods stocked and sales of other product groups. But the level 
of sales in the groceries section of the department store seemed 
sufficiently high to suggest that it could have been regarded as a 
reasonably important member of the Hobart groceries trade. However, 
an interview with the managing director revealed that very few of 
the customers were "regular" that the average size of purchases was 
"only about five shillings,"; and that, as far as he knew, his 
groceries customers came "from all over town," The chief function 
of the groceries department was to "get customers into the store to 
buy goods in other departments," by advertising and selling 
"popular lines at cut prices," The firm was not concerned about 
competing with other groceries outlets. Given these circumstancesPle. 
department store was excluded from the survey of the locations and 
other characteristics of members of Hobart's groceries trade, 
Note: 	Dates of interviews and the names of respondents may not 
be given, owing to an undertaking by the author to treat this 
information as confidential, 
5 	(1961 2 5); 
6 	Yates (3rd, edn, 2 19602 38-39) suggested that the use of this 
type of sample would be appropriate. The following books and 
articles were also used to determine the appropriate sample design: 
Hansen, Hurwitz and Gurney (1946); Deming (1950 2 1960); Sukhatne 
(1954); Hansen Hurwitz and Madow (1953 2 Vol. I); Yates (3rd. edn., 
1960); Cochran (2nd. edn., 1963); Gregory (1963); Karmel (1963). 
7 	Hansen, Hurwitz and Madow (1953 2 Vol, 1 2 179-237); Yates (3rd. 
edn., 1960 2 23-28 2 97-99); Cochran (2nd. edn., 1963, 87-149); 
Gregory (1963, 99..112), 
8 	See pp, 160. 
9 	Yates (1960, 59), 
10 	Additional methods were employed to minimise non-response, 
Official support and publicity were gained from the trade 
associations to which most of the grocers belonged (The Retail 
Traders Association, and the Master Grocers Association, of 
Tasmania). In addition, the method of initially contacting 
each respondent was carefully planned. An introductory letter 
was sent to each from the Trader's Association's Secretary, and 
from the Professor of Geography at the University of Tasmania; 
This was followed by a short visit from the author to explain 
the purposes of the survey s and to arrange an appointment for an 
interview at the most convenient time for the entrepreneurs. The 
method of conducting the interview was also designed to gain a 
response to every question. The interview was unhurried, and 
the store-keeper made to feel free to attend to customers or any 
other part of his business during the interview; he was also 
given time to think over his answers and to consult any:records 
he may have had. At least two call-backs were also made to 
contact respondents who were initially unavailable, or to complete 
interviews (cf. Deming, 1950, 33..36). 
11 	A high level of non-response is typical of small business 
(Deming, 1960, 5-6, 33-34; Hansen, Hurwitz and Madow, I, 1953, 
517). 
12 	A list of these errors was contained in Deming (1950, 41-42), 
13 	The list of products was compiled from those on the comprehensive 
recommended retail price lists in the issues of the Tasmanian 
Trader from January to April, 1964, 
14 	A description and evaluation of this index and of the methods used 
to obtain it, are contained in Chapter Six 2 pp. 35- 1 - 352-. 
15 	High and medium demand groceries 2- products were selected for several 
reasons, They appeared to be of greatest importance, in comparison 
with other goods sold by the groceries outlet, both, to consumers 
selecting the outlet at which to purchase their groceries and to 
entrepreneurs making decisions concerning their establishments. 
It was therefore anticipated that the prices of these goods would 
have the strongest association with the locations and other 
characteristics of the sampled outlets. In addition, high and 
medium demand groceries products had a greater probability of being 
stocked in all the stores in the sample, and this provided a better 
chance of obtaining comparable data on the costs of shopping at each 
outlet, 
16 	Australia, Commonwealth Bureau of Census and Statistics, 
Labour Report, 1962 and 1963, 8. 
17 	Conversation with several of Hobart t s grocers, and information 
concerning normal grocery shopping habits elsewhere (Voorhees, 
Sharpe and Stegmaiek, 1955, 6-8, 11-17; Simmons, 1964, 69-82), 
showed that this was a dubious assumption. There is reason to 
suspect that common hourly, daily, weekly and seasonal 
fluctuations, and common long-term trends occur in the character-
istics of the customers of groceries outlets and of their shopping 
trips. Under these circumstances, the sample of consumers 
contacted on part or even the whole of one day at an outlet does 
not provide a good representative cross-section of the persons 
making purchases from the outlet over any longer period. However, 
it was impossible for the author to interview customers at any 
outlet for longer than a day, because the entrepreneurs would have 
objected. 
18 	It was planned to conduct entrepreneur interviews and the 
observation of outlet prices and ranges of goods on successive 
Mondays and Tuesdays, the slack days in the Hobart groceries trade, 
in order to gain the cooperation of the 94 grocers in the first 
phase sample. Thursdays were to be retained for call-backs, new 
contacts : and data checking. Allowing for unexpected delays or 
alterations in the programme s it was thus only possible to conduct 
customer interviews on about 40 of the Wednesdays and Fridays of 
the six to eight month period in the last half of 1964 and the 
beginning of 1965. 
he size of the first phase sample of outlets and the number of 
grocers to be interviewed could not be reduced; Table 3.11 shows 
that a minimum size of sample had been drawn from the outlets Of 
each stratum for the first phase sample. There was no way of 
increasing the time available for customer interviews, 
19 	The situation which led to the use of a second phase sample in 
the survey of Hobart's groceries establishments paralleled that 
described by Yates as appropriate for the use of multi phase 
sampling. A multiphase sample is used when "it is ... convenient 
and economical to collect certain items of information from the 
whole of the units of a sample, and other items from some only of 
these units, these latter units being so chosen as to constitute 
a subsample of the units of the original sample," (Yates , 1960: 
38). Under these conditions"multiphase sampling is equivalent 
to taking samples of different sizes for the different items." 
(Loc. cit. 39). 	In the present instance, a second phase sample 
had a particular advantage over the use of any alternative type 
of sample of the same size drawn directly from all Hobart's 224 
outlets. It would contain only outlets whose entrepreneurs had 
already been contacted, and with whom friendly relations had 
already been established. Thus the speed with which second sample 
data could be collected was increased, and the possibility of ref-
usal to cooperate on the part of entrepreneurs and customers was 
minimised. 
20 	pp. 4 46. 
21 	Using any sample design, and given a total of about 40 outlets to 
be selected, a sample of adequate size could have been obtained 
either for the outlets in each of the six regional markets or for 
the outlets of each of the 10 different types and classes of 
business area. Samples for each of the different classes and types 
of business area were preferred. Firstly, they permitted the study 
of the customer and customer trip characteristics of the outlets 
in the classes 	of intra-urban retail business areas. 
This is a type of study in which great theoretical and 
empirical interest has been shown (PP. u=-43 )• 	Secondly, 
some data had already been collected by the Hobart Area 
Transportation Study Authorities about the household 
characteristics, mobility and travel patterns of the customers 
resident in each market. This information has already been 
presented in Chapter two (Table 2,17), 	It could be used in the 
study of the outlets in each market as a crude substitute for 
data about customer socio-economic characteristics and travel 
behaviour collected from customers at samples of establishments 
in each market. On the other hand, no alternative data was 
available about the customer or customer trip characteristics of 
establishments of different types of business, or of different 
classes and types of business area, 
22 	PP. ilg. 
23 	In practice, a customer was deemed to be any person over the age 
of five making a cash or credit purchase of any type of good or 
service at the outlet. A person who - visidWILan outlet more than 
once during interviewing hours was counted as a customer and 
interviewed on each occasion. 
24 	Because of unexpected contingencies arising during businessman 
interviews, unavoidable delays were experienced in carrying out 
the customer interviews at second phase sample outlets. The 
author was extremely grateful for the assistance volunteered by 
twenty-two undergraduate geography students from the University 
of Tasmania. A half-day training and instruction course was 
given to these students to ensure that customers were approached 
and interviewed in a uniform manner and that accurate responses 
were elicited as far as possible to every question. 
25 	Chapter I, pp. 43. 
26 	*Chapter 1 2 pp. 
27 	Chapter 1 2 lopecACO/ 43. 
28 	This interpretation and the use of a hypothetical population to 
statistically test the hypothesized relations using was supported 
by Professor J. N. Darroch, Professor of Mathematical Statistics, 
Flinders University of South Australia, in a discussion in May, 
1967. 
29 	Chapter I, pp. 
30 	"that the locations of the establishment of a retail trade 
become significantly interrelated in predictable ways with many 
other of their own characteristics (the..ic operational, customer, 
and customer trip characteristics)," 
31 	"that the locations and other char9,cteristics of the establishments 
of a retail trade become interrelated in predictable ways with 
each others' locations and other characteristics in the process of 
for revenue." 
32 	pp. ZOg 
33 	Chapter 1,p.43. 
34 	Chapter Iiy).21 - Z. 
35 	Loc. cit. 
36 	Simmons (1964, 4-7); Klein (1962, 52-61). 
37 	The validity of the conclusions which were drawn about temporal 
relations from the cross-sectional data for Hobart's groceries out-
lets of course depends upon the validity of these three assumptions. 
The theoretical and empirical material reviewed in Chapter one 
suggests that the assumptions were probably valid. 	However, for 
studies of cause and effect relations using cross-sectional data 
for retail stores, the period over which these assumptions are 
likely to hold is not very long (10-15 years) (Berry, 1965, 150). 
This is particularly likely to be so for a cross-sectional study 
of groceries retailing in Australia, in which there has been consid-
erable change since World War II through changes in buying, selling 
and operational techniques and changes in customer preferences 
(Karmel and Brunt, 1963, 72-73; Herr, 1963), For example, 
the supermarket revolution did not commence in Australia before the 
mid 1950's. However, it was the opinion of many of the Hobart 
entrepreneurs, including the manager of the largest buying 
cooperative group, Wholesalers (Tas) Pty. Ltd., that by the late 
1950's - before this study was made - a new set of normal trading 
conditions had been reached, These conditions were presumably 
reflected in the spatial relations shown by the 1964 data, and it 
seems a reasonable conclusion that parallel temporal relations 
exist for Hobart t s groceries outlets over a current middle-run 
period. 
But all this is not to deny the need for a much more rigorous 
attempt to identify thb'seetempbial relations, using time-series 
data for the hypothesized variables. This woullt be necessary 
both to adequately test the temporal implicatioAlthe two hypotheses 
and to account for the locational structure of groceries retailing 
in Hobart. However, since it would be impossible to obtain the 
data for such a study, the conclusions in the present study must 
be regarded as the most reliable attainable, 
38 	In sum, the two hypotheses postulated that the locational 
characteristics of Hobart t s groceries outlets would be significantly 
interrelated in predictable ways with their operational, customer 
and customer trip characteristics (pp. 2(3 - 21), 
The remainder of this Chapter is concerned largely with a brief 
description of the statistical methods which were used to render 
the conclusions about these hypotheses and to provide the 
explanation of the locational structure of Hobart t s groceries 
retailing in the following Chapters. Detailed technical notes on 
the statistical methods which were employed have been placed in the 
Appendices. 
39 	This method of approaching the analysis of the relations between 
variables was suggested by the writing of Blalock (1960, 337-343) • 
40 	In the widely-used multiple regression models, for example, the 
importance of a variable (X 1 ) and the nature of its association 
with a further variable (Y) is given by the direct (primary 
linkage) of X with Y. The nature and importance of this link is 
indicated by the partial regression coefficient and its statistical 
significance. 	Ezekiel and Fox (3rd. edn., 1961, 434-458) summarise 
many applications of regression models to multivariable situations 
in this way. 
41 	Duncan, Cuzzort and Duncan (1961, 105) remark that "the problem of 
explaining areal (locational) variation implies that a necessary 
- though possibly not quite sufficient - conclusion for accepting 
an explanation is that it provides a model with an acceptable 
goodness of fit' to a concrete set of observations onla specified 
universe of areal units (e.g. retail establishments in 
different locations). Without precribing the form which 
such a model must take or the manner in which it is derived, 
we may note that establishing 'goodness of fit' usually comes 
down to something like determining the regression of a 
dependent variable on one or more explanatory variables," 
42 	Chapter I, 
43 	The statistical techniques investigated were: 
(i) multiple correlation and regression analysis, to fit a 
series of simultaneous equations to describe the 'location 
system' of Hobart's groceries outlets (Ezekiel and Fox, 
3rd. edn., 1961, 413-433; Klein, 1962; Tinbergen, 1951, 
especially pp. 83.90; Johnson, 1963; Wold and Jureen, 1953); 
(ii) analysis of variance (Snedecor, 5th, edn., 1956, 237.291; 
Dixon and Massey, 1957, 139-203; Blalock, 1960, 242-271); 
(iii) analysis of covariance (Snedecor, 5th. edn., 1956, 394-446; 
Dixon and Massey, 1957, 209-219; Blalock, 1960, 359-382); 
(iv) factor analysis (Cattell, 1952; Blalock, 1960, 383-391), 
44 	See Chapter one, pp Q.2-43, for a justification of the use of other 
studies in this way; ctI4-o 
31 - 32 
45 	pp.078- -/ely, and Chapter one, pp. 
46 	Another conclusion was also possible in some cases: that the data 
for the specified variable gave such a poor description of one 
characteristic of Hobart's groceries outlets that the fact that no 
' overall relation appeared of this variable with location was of 
no consequence. 
47 	pp. 26 - 27, 3t - 3,2, I_ 1c )  a.fro. 
48 	e.g. Dixon and Massey, 1957, 153-455.. 
49 	
pp. 1L4, 	. 
50 	Discussions by the following authors were used to select and apply 
the one-way analysis of variance techniques mentioned here : 
Bogue and Harris (1954, 7.9, 12); Snedecor (1956, 237-290); 
Dixon and Massey (1957, 139-188); Hoel (3rd. edn., 1962, 12-21, 
299-315); Johnson and Jackson (1959, 192-255); Blalock (1960, 
242-271). 
51 	Snedecor (1956, 282-285) provides a detailed description of the 
intra-class correlation coefficient. A strong relation between 
location and another variate is shown by an intra-class correlation 
coefficient of about 7. 1/or greater. 
52 	Hoel (3rd. edn,, 1962, 253). 
53 	Thee is still controversy concerning the conditions under which 
a X test for homogeneity of distributions may be carried out. 
The author has followed the recommendations of Dixon and Massey 
(1E57, 222). 
54 	(1960, 230). A V of about 	or greater shows that a strong 
relationship exists, 
55 	The f2llowing works were used in the selection and application of 
the X test : Leslie (1951); Cochran (1952); Snedecor (5th. edn., 
1956, 212-236); Dixon and Massey (2nd, edn., 1957, 221.243); 
McCarthy (1957, 299-331); Johnson and Jackson (1959 2 119-145); 
Blalock (1960, 212-240); Hoel (3rd. edn., 1962, 139-159, 244-296). 
56 	There were two groups of estimates which could not be obtained. 
Firstly, there were those for customer and customer trip character-
istics for the groups of groceries outlets in each regional 
market s and in each type of business - regional market combination. 
The omission of these estimates stemmed from the fact that the 
regional markets were not sampled as domains for study when the sec-
ond phase sample of outlets was drawn for customer interviews 
(pp,181-d9), The second group of estimates which were omitted were 
those for customer trip characteristics for each type of business - 
business area type or class combination. 	In the course of analysis, 
it became clear that too few outlets fell in these combinations to 
enable estimates of reasonable accuracy to be obtained, The lack 
of detailed analysis based on these estimates does not seem to 
materially affect the general conclusions drawn from the results of 
the data analysis for all groceries outlets together. 
57 	Yates defined domains of study as "subdivisions of the population 
which are themselves of interest" (1960, 24); Cochran's 
definition is "a number of classes into which the population is 
divided," 
58 	pp. ,1 oz 00,4 Foo tvne-a. (4. 
59 	This whole procedure for the second phase analysis of the data for 
Hobart's groceries outlets was admittedly very crude. Firstly, 
the estimates of means and frequencies which were used were inaccur-
ate; being calculated from multiphase sample data, they were only 
approximations of the 'true' values for all Hobart's groceries 
outlets, and their margin of error was unknown. Secondly, an 
erronous assumption was made, An expected set of primary and 
secondary relations specified certain expected associations between 
the observations of variables for individual outlets; however, the 
hypotheses were tested by inspecting estimated average values of 
these variables for the groups of establishments in different 
locational classes, as shown in Figure 111.4. This involved the 
erronous assumption that the correlations of estimated group mean 
values would be identical with the borgslations between the values 
for all the individual establishments, 	Although it was likely 
that the former correlations would be very close to the latter, even 
this was not necessarily so, It could not be shown that high 
correlations among group estimates might not have appeared as a 
result of the method of grouping the establishments, even though 
there was little or no correlation between the values for the 
individual establishments. It could also not be shown that the 
reverse situation might not have occurred, of low correlations 
among estimates for groups, and high correlations among individual 
values. The assumption which was made here is not an unusual one 
in research in the social sciences, Duncan, Cuzzort and Duncan 
(1961, 10, 104-128) refer to the sort of problem which arises 
!!aggregation problem, II and discussin detail an example of a position, 
like this one, when overall values for larger groups of individuals 
must be used to make estimates for the components of the groups, 
and the larger groups of individuals are classified by "areal units," 
Thirdly, there was a fault in the use of observed correlations 
between a few variables as evidence of certain hypothesized 
primary and secondary relations between them. It was difficult 
to allow for the possible effects of remaining variables on those 
few under examination, Because of the possible effects of remain-
ing variables, observed high correlations might not have been 
produced, as hypothesized, by the specified primary and secondary 
relations among the designated variables; they could have been 
produced by unspecified relations among further variables. Similarly, 
an observed lack of correlation might not have been produced by the 
absence or weakness of certain hypothesized primary and secondary 
relations, they could have been produced by unspecified relations 
among further variables. The use of observed correlations as 
evidence, of certain hypothesized relations could therefore have led 
to erronous conclusions concerning the consistency of the hypotheses 
with the facts, A. final weakness in the general procedure was 
that numerical estimates were not made of the correlations of 
group means or of the probabilities that such correlations occurred 
by chance, to provide objective evidence of the possible existence 
and strength of the hypothesized relations, Because of the 
limited time available : because of the possible inaccuracies of 
the group means themselves : and because of the deficiencies of 
. •seeh group correlation measures as evidence of the hypothesized 
relations among individuals, it did not seem worth while to 
make such numerical estimates, 
60 	See especially pp, 
61 	Chapter one, p.26. 
62 	pp. 
63 	Blalock (19602 390), Other writers, like Duncan, Cuzzort and 
Duncan (1961 2 105) seem to take the view that a problem must be 
able to be transformed into highly specific, operational 
hypotheses capable of rigorous objective statistical testing, 
before it is worth investigation. Strictly applied this view 
seems to debar research in many important areas in the social 
sciences : where situations with small numbers of observations of 
many interdependent and possibly significant variables are the 
rule rather than the exception (Lipton, 1966, 256-257): These 
situations cannot be handled by standard statistical procedures 
for data collection and data analysis, 
